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ABSTRACT
P e a n u t  s a m p l e s  o f  t h e  T a t u  v a r t e t y  w e r e  c o l l e c t e d  In 
s e v e r a l  l o c a t i o n s  in B r a z i l ,  and s t u d i e d  I n a s s o c i a t i o n  w i t h  
t h e  s e a s o n  o f  t h e  y e a r ,  g e o g r a p h i c  r e g i o n s  and t y p e  o f  s o i l ,  
me t h o d s  o f  p r o d u c t i o n  and amount  o f  r a i n f a l l  d u r i n g  t h e  g r o w ­
i ng p e r i o d .
P o d s ,  k e r n e l s  and o i l s  w e r e  a n a l y z e d  f o r  c e r t a i n  
p h y s i c a l ,  c h e m i c a l  and m i c r o b i o l o g i c a l  p r o p e r t i e s .  Pods wer e  
a n a l y z e d  f o r  p e r c e n t  o f  s h e l l  and k e r n e l ,  and f o r  b a c t e r i a l  
and mol d p l a t e  c o u n t s  on t h e  s h e l l ,  and I n t h e  w h o l e  n u t  
i n c l u d i n g  t h e  p o d s .  K e r n e l s  w e r e  t e s t e d  f o r  p e r c e n t  o f  s p o i l e d  
k e r n e l s ,  m o i s t u r e ,  o i l  and p r o t e i n ,  and t h e  amount  o f  a f l a -  
t o x t n  B j .  O i l s  w e r e  a n a l y z e d  f o r  t h e  p e r c e n t  o f  f r e e  f a t t y  
a c i d s ,  p e r o x i d e  v a l u e s  and f a t t y  a c i d  c o m p o s i t i o n .
S a mp l e s  c o l l e c t e d  d u r i n g  t h e  r a i n y  s e a s o n  showed  
h i g h e r  k e r n e l  and o i l  c o n t e n t s ,  mo l d  c o u n t s  on s h e l l  and in  
w h o l e  n u t s ,  m o i s t u r e ,  s p o i l e d  k e r n e l s ,  f r e e  f a t t y  a c i d s ,  a f l a ­
t o x i n  Bj and p e r o x i d e  v a l u e ,  when c o mp a r e d  w i t h  s a m p l e s  c o l ­
l e c t e d  d u r i n g  t h e  d r y  s e a s o n .  W i t h  t h e  e x c e p t i o n  o f  o l e i c  
a c i d ,  t h e  o i l  o f  s a m p l e s  f r om t h e  r a i n y  s e a s o n  had a l o w e r  
p e r c e n t  o f  o t h e r  f a t t y  a c i d s .  The  g e n e r a l  q u a l i t y  o f  p e a n u t s  
p r o d u c e d  d u r i n g  t h e  we t  s e a s o n  can be i m p r o v e d  g r e a t l y  w i t h  a 
b e t t e r  p o s t  h a r v e s t i n g  p r o c e d u r e .
i x
The  q u a l i t y  o f  p e a n u t s  f r o m s e e d  s t o r e s  was c o n s i d e r ­
a b l y  s u p e r i o r  t o  p e a n u t s  f r o m o i l  m i l l s ,  r e s u l t i n g  I n l o w e r  
v a l u e s  f o r  t h e  p e r c e n t  o f  s h e l l ,  m o i s t u r e ,  s p o i l e d  k e r n e l s ,  
f r e e  f a t t y  a c i d s ,  b a c t e r i a l  and mol d  c o u n t s ,  amount  o f  a f l a ­
t o x i n  Bj  and p e r o x i d e  v a l u e s ,  i n d i c a t i n g  t h e  i m p o r t a n c e  o f  
good p r o d u c t i o n  p r o c e d u r e s  f o r  i m p r o v i n g  f o o d  q u a l i t y .
P e a n u t s  p r o d u c e d  fn t h e  S o r o c a b a n a  r e g i o n  had a l o w e r  
number  o f  s p o i l e d  k e r n e l s ,  l e s s  a f l a t o x i n  B  ^ and f r e e  f a t t y  
a c i d s ,  and l o w e r  mol d  c o u n t s  t h a n  p e a n u t s  p r o d u c e d  i n t h e  
A r a r a q u a r e n s e  , N o r o e s t e  and P a u l i s t a  Nova r e g i o n s .
P e a n u t s  grown i n a l i g h t  t y p e  s o i l  as t h e  p o d z o l y z e d  
s o i l - L i n s  v a r i e t y  wer e  o f  a b e t t e r  q u a l i t y  t h a n  p e a n u t s  grown  
o f  p o d z o l y z e d  s o i t - M a r i l i a  v a r i e t y ,  l a c t o s o l  p u r p l e  and  
l a c t o s o l  r e d ,  b e c a u s e  t h e y  c o n t a i n e d  l e s s  s p o i l e d  k e r n e l s ,  
a f l a t o x i n  B  ^ and f r e e  f a t t y  a c i d s .  The amount  o f  r a i n f a l l  
b e f o r e  h a r v e s t i n g  d i d  n o t  i n f l u e n c e  t h e  g e n e r a l  q u a l i t y  o f  
t h e  p e a n u t  s .
A h i g h e r  p e r c e n t  o f  d r y  s e a s o n  s a m p l e s  had a g r e a t e r  
p r o p o r t i o n  o f  i mm a t u r e  k e r n e l s  t h a n  r a i n y  s e a s o n  s a m p l e s  when  
d e t e r m i n e d  by t h e  k e r n e l  t o  s h e i l  r a t i o .
B a c t e r i a l  c o u n t s  showed a h i g h  c o r r e l a t i o n  w i t h  t h e  
p e r c e n t  o f  s p o i l e d  k e r n e l s ,  and t h e  mo l d  c o u n t s  c o r r e l a t e d  
w i t h  t h e  a moun t  o f  a f l a t o x i n  Bj  and f r e e  f a t t y  a c i d s  i n t h e  
p e a n u t s  c o l l e c t e d  d u r i n g  b o t h  s e a s o n s .
x
Q u a n t i t i e s  o f  s p o i l e d  k e r n e l s  I n d i c a t e d  a h i g h  r e l a ­
t i o n s h i p  w i t h  a f l a t o x i n  Bj  c o n t e n t ,  mol d c o u n t s ,  p e r o x i d e  
v a l u e s ,  p e r c e n t  o f  f r e e  f a t t y  a c i d s  and t h e  amount  o f  I mma­
t u r e  k e r n e l s .  The  p r o p o r t i o n  o f  i m m a t u r e  k e r n e l s  i n c r e a s e d  
I n  s a m p l e s  c o n t a i n i n g  more t h a n  31% p r o t e i n  and l e s s  t han  
i»9% o i l .
Sa mp l e s  c o l l e c t e d  d u r i n g  t h e  d r y  s e a s o n  had l e s s  t h a n  
50 ppb o f  a f l a t o x i n  Bj  when t h e  p r o d u c t  c o n t a i n e d  l e s s  t h a n  
31% p r o t e i n  and mor e t h a n  *»9% o i l .
The  amount  o f  a f l a t o x i n  p r e s e n t  m a n i f e s t e d  a h i g h  
r e l a t i o n s h i p  w i t h  mol d  c o u n t s ,  p e r c e n t  o f  m o i s t u r e ,  numbe r  o f  
s p o i l e d  k e r n e l s ,  and t h e  p e r c e n t  o f  f r e e  f a t t y  a c i d s  r e g a r d ­
l e s s  o f  t h e  s a mp l e  s o u r c e .
S a mp l e s  w i t h  l e s s  t h a n  50 ppb a f l a t o x i n  B^  o r  1% f r e e
f a t t y  a c i d s  had l e s s  I m m a t u r e  k e r n e l s  t h a n  s a m p l e s  w i t h
h i g h e r  v a l u e s  f o r  t h e s e  s u b s t a n c e s .
P e r o x i d e  v a l u e s  e v i d e n c e d  a s l i g h t  r e l a t i o n s h i p  w i t h  
t h e  p e r c e n t  o f  f r e e  f a t t y  a c i d s  and mol d  c o u n t s .  H o w e v e r ,  
s a m p l e s  w i t h  more t h a n  0 . 6  m e q / k g  showed c o n s i d e r a b l y  h i g h e r  
mol d  c o u n t s ,  numbe r  o f  s p o i l e d  and i mm a t u r e  k e r n e l s ,  p e r c e n t  
o f  m o i s t u r e ,  and amount  o f  a f l a t o x i n  B^.
I n f o r m a t i o n  o b t a i n e d  in t h e s e  i n v e s t i g a t i o n s  may be
used as t h e  b a s i s  f o r  p r o d u c i n g  more and b e t t e r  p e a n u t s ,  w h i c h
can be u t i l i z e d  f o r  t h e  m a n u f a c t u r e  o f  h i g h  q u a l i t y ,  s a f e ,  
wh o l e s o me  and n u t r i t i o u s  f o o d  p r o d u c t s  f o r  b o t h  human and  
a n i m a l  c o n s u m p t i o n .
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INTRODUCTION
P e a n u t s  a r e  an I m p o r t a n t  s o u r c e  o f  e d i b l e  o i l  i n  
B r a z i l ,  and a r e  p r e f e r r e d  o v e r  o t h e r  o i l s  by c o n s u me r s  in 
t h a t  c o u n t r y .  H o w e v e r ,  p e a n u t  p r o d u c t i o n  has d e c r e a s e d  
r e c e n t l y ,  and t h i s  u n f a v o r a b l e  cha n ge  has  been m o t i v a t e d  by 
r e d u c e d  p r o f i t s  f r o m p e a n u t  c r o p s ,  as w e l l  as l ow p r o d u c t i v i t y  
and d e c l i n i n g  p r i c e s .  An I n c r e a s i n g  demand f o r  p e a n u t s  in 
b o t h  n a t i o n a l  and i n t e r n a t i o n a l  m a r k e t s  s h o u l d  c h a n g e  t h i s  
n e g a t i v e  t e n d e n c y  in t h e  n e a r  f u t u r e .
H o w e v e r ,  t h e  r e s t o r a t i o n  o f  p e a n u t  p r o d u c t i o n  must  
be b a s e d  on t h e  a d o p t i o n  o f  moder n  a g r i c u l t u r a l  t e c h n i q u e s  by 
t h e  f a r m e r s .  I mp r o v e d  c u l t i v a t i o n  me t hods  w i l l  c o n t r i b u t e  
t o :  ( 1 )  an i n c r e a s e  in p r o d u c t i v i t y ,  ( 2 )  a m e l i o r a t i o n  o f
t he  g e n e r a l  q u a l i t y  o f  t h e  p r o d u c t s ,  and ( 3 )  r e a s o n a b l e  
p r o f i t s .
P e a n u t  p r o d u c t i o n  can be e x p a n d e d  g r e a t l y  by i n c r e a s ­
i n g  t h e  a c r e a g e  u n d e r  c u l t i v a t i o n ,  s i n c e  much B r a z i l i a n  t e r r i ­
t o r y  has t h e  a d e q u a t e  s o i l  c o n d i t i o n s ,  an o p t i m u m  t e m p e r a t u r e  
r a n g e  and a d e q u a t e  m o i s t u r e  f o r  p e a n u t  p r o d u c t i o n .
The r e s t o r a t i o n  o f  p e a n u t s '  c u l t u r e  i s  i m p o r t a n t  f o r  
c o n t i n u i n g  t h e  o p e r a t i o n  o f  s m a l l  m i l l s  l o c a t e d  i n t h e  p e a n u t  
p r o d u c t i o n  r e g i o n s ,  and e q u i p p e d  m a i n l y  w i t h  m a c h i n e r y  t o  
p r o c e s s  p e a n u t  s .
I
2Good q u a l i t y  c r o p s  a r e  r e f l e c t e d  I n  a b e t t e r  o i l  
y i e l d ,  r e d u c t i o n  o f  r e f i n i n g  l o s s ,  and I m p r o v e d  s t a b i l i t y  
o f  bo t h  t h e  r e f i n e d  o i l  and h i g h  q u a l i t y  m e a l .  The p r o d u c t s  
can be use d  as s a f e  and n u t r i t i o u s  human f o o d s .
Mor e t h a n  h a l f  o f  t h e  B r a z i l i a n  p e a n u t s  a r e  p r o ­
duc e d  i n t h e  S t a t e  o f  Sao P a u l o ,  wh e r e  t h e  c l i m a t i c  c o n ­
d i t i o n s  e n a b l e  t h e  y e a r l y  g r o w t h  o f  two c r o p s  w h i c h  a r e  
r e f e r r e d  t o  as t h e  r a i n y  and d r y  s e a s o n  c r o p s .  The  two  
g r o w i n g  p e r i o d s  have  q u i t e  d i s t i n c t  c l i m a t i c  and p h o t o p e r I o d i c  
c o n d i t i o n s .  In t h e  r a i n y  s e a s o n ,  p e a n u t s  a r e  p l a n t e d  a f t e r  
a s u f f i c i e n t  amount  o f  r a i n f a l l  has  o c c u r r e d ,  u s u a l l y  m i d -  
S e p t e m b e r  t o  m i d - O c t o b e r ,  and i n t he  d r y  s e a s o n  d u r i n g  t h e  
mo nt hs  o f  J a n u a r y  and F e b r u a r y .
The  ma i n  v a r i e t y  o f  p e a n u t  c u l t i v a t e d  I n t h e  S t a t e  o f  
Sao P a u l o  i s  t h e  T a t u  v a r i e t y .  T h i s  v a r i e t y  has a s h o r t  
g r o w i n g  c y c l e  o f  100 t o  11$ d a y s ,  m a k i n g  p o s s i b l e  a J a n u a r y  
and F e b r u a r y  h a r v e s t i n g  o f  t h o s e  p e a n u t s  gr own d u r i n g  t h e  
r a i n y  s e a s o n ,  and a May and June  h a r v e s t i n g  f o r  t h o s e  p l a n t e d  
d u r i n g  t h e  d r y  s e a s o n .  The y i e l d  c o r r e s p o n d i n g  t o  t h e  d r y  
s e a s o n  o f  t h e  S p a n i s h - V a 1e n c I  a p e a n u t s ,  t o  w h i c h  t h e  T a t u  
v a r i e t y  b e l o n g s ,  n o r m a l l y  d e c r e a s e s  when m o i s t u r e  o r  t e m p e r a ­
t u r e  c o n d i t i o n s  become l i m i t i n g  f a c t o r s .  In t h e  r a i n y  s e a s o n ,  
t e m p e r a t u r e  and p r e c i p i t a t i o n  i n c r e a s e  f r o m s o wi n g  t o  h a r ­
v e s t i n g ,  w h i l e  in t h e  d r y  sea s o n  t e m p e r a t u r e s  and r a i n f a l l
3d e c r e a s e  a f t e r  s o w i n g .  D u r i n g  t h e  r a i n y  s e a s o n  t h e  a v e r a g e  
maxi mum t e m p e r a t u r e  r a n g e s  f r o m  28 t o  3 2 * C and t h e  mi ni mum 
f r o m 15 t o  2 0 ° C ,  w h i l e  t h e  a v e r a g e s  f o r  t h e  d r y  s e a s o n  f r om  
25 t o  32"C f o r  t h e  maxi mum t e m p e r a t u r e ,  and f r o m 10 t o  20 ° C  
f o r  t h e  mi n i mum.  The a v e r a g e  p r e c i p i t a t i o n  i n c r e a s e s  f r om  
50 t o  200  mm in t h e  wet  sea s on  and d e c r e a s e s  f r o m 2 0 0  t o  30 
mm d u r i n g  t h e  d r y  s e a s o n .
P e a n u t s  a r e  c u l t i v a t e d  i n  t h e  S t a t e  o f  Sao P a u l o  on 
f o u r  w e l l  d r a i n e d  and f r i a b l e  t y p e s  o f  s o i l ,  d i s t r i b u t e d  in  
f o u r  d i s t i n c t  r e g i o n s  w h i c h  a r e  A r a r a q u a r e n s e , N o r o e s t e ,  
P a u l i s t a  Nova and S o r o c a b a n a .  Two s o i l s  a r e  o f  l i g h t  s a n d y -  
l oam t y p e ,  t h e  p o d z o l y z e d  s o i l - L I n s  v a r i e t y  and t h e  p o d ­
z o l y z e d  so 1 I - M a r I  11 a v a r i e t y ,  and t wo s o i l s  a r e  o f  t h e  l o a m-  
s a n d y  t y p e  w i t h  r e d d i s h  c o l o r ,  t h e  l a c t o s o l  r ed and l a c t o s o l  
p u r p l e .
The S e c r e t a r y  o f  A g r i c u l t u r e  o f  t h e  S t a t e  o f  Sao 
P a u l o  has an o r g a n i z e d  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u t e  and  
e x t e n s i o n  s e r v i c e  and a c h a i n  o f  see d  s t o r e s  f o r  t h e  d i s t r i ­
b u t i o n  o f  c e r t i f i e d  se e ds  t h a t  a r e  p r o d u c e d  and p r o c e s s e d  
u n d e r  t e c h n i c a l  s u p e r v i s i o n .  The p r o d u c t i o n  o f  p e a n u t s  can 
be t h u s  i n c r e a s e d  and t h e  p r o d u c t i v i t y  and q u a l i t y  i m p r o v e d  
i n  a s h o r t  t i m e .
A f l a t o x i n ,  a p r o d u c t  o f  t h e  common mo l d  As pe r g 111 us 
f 1 avus  can c o n t a m i n a t e  v i r t u a l l y  any  g r a i n ,  v e g e t a b l e  o r
kf r u i t  s t o r e d  I n  humi d  p l a c e s  a t  t e m p e r a t u r e s  t h a t  p e r m i t  mol d  
g r o w t h ,  bu t  p e a n u t s  seem t o  be e s p e c i a l l y  v u l n e r a b l e .  S i n c e  
a f l a t o x i n  c o n s t i t u t e s  a d a n g e r  t o  t h e  h e a l t h  o f  t h e  c o n s u m e r ,  
p e a n u t  f a r m e r s  must  be a w a r e  o f  t h e  p r o b l e m  I n o r d e r  t o  a d o p t  
t h e  r ecommended t e c h n i q u e  o f  p o s t  h a r v e s t i n g ,  e s p e c i a l l y  in 
t h e  d r y i n g  p h a s e ,  t o  a v o i d  g r o w t h  o f  t h i s  mo l d .
P e a n u t s  as f o o d  a r e  n u t r i t i o u s ,  i n e x p e n s i v e  and have  
an a p p e a l  t o  t h e  t a s t e  o f  many c o n s u m e r s .  The b a s i s  o f  
m a r k e t p l a c e  s u c c e s s  o f  p e a n u t  and  p e a n u t  p r o d u c t s  may be 
a t t r i b u t e d  i n p a r t  t o  t h e  p l e a s a n t  a r oma and f l a v o r  t h a t  
d e v e l o p  d u r i n g  t h e  r o a s t i n g  p r o c e s s .
In t h e  U n i t e d  S t a t e s  a l a r g e r  p o r t i o n  o f  p e a n u t s  
p r o d u c e d  a r e  consumed as human f o o d  u s u a l l y  as p e a n u t  b u t t e r ,  
s a l t e d  n u t s  and c o n f e c t i o n a r y  p r o d u c t s ,  h o w e v e r  in B r a z i l ,  
o n l y  a s m a l l  f r a c t i o n  o f  t h e  t o t a l  p r o d u c t i o n  I s  d i r e c t e d  t o  
t h e  f o o d  c h a n n e l .
C o n s i d e r i n g  t h a t  p e a n u t  k e r n e l s  c o n t a i n  a b o u t  *»5% 
o i l ,  30% p r o t e i n ,  10% c a r b o h y d r a t e ,  3*0% f i b e r ,  and 2 . 5% a s h ,  
p e a n u t s  and i t s  d e r i v e d  p r o d u c t s  c o n s t i t u t e  an i m p o r t a n t  
c l a s s  o f  f o o d  f o r  t h e  s e g me n t  o f  p o p u l a t i o n  w i t h  e n e r g y -  
p r o t e i n  m a l n u t r i t i o n .  P e a n u t s  a r e  an i d e a l  r aw m a t e r i a l  
w h i c h  may be use d  I n t h e  d e v e l o p m e n t  o f  c a l o r i e  p r o t e i n - r i c h  
f o o d s  o f  t ow c o s t  t o  be u t i l i z e d  I n t h e  e l i m i n a t i o n  o f  ma 1 - 
n u t r i t i o n  I n  d e v e l o p i n g  a r e a s .
5P e a n u t s  use d  I n t h e  p r o d u c t i o n  o f  f o o d  p r o d u c t s  must  
be o f  h i g h  q u a l i t y  t o  p e r m i t  a l o n g e r  s h e l f - l i f e ,  and s h o u l d  
p o s s e s s  s u p e r i o r  o r g a n o l e p t i c  p r o p e r t i e s .  C o n s e q u e n t l y ,  
e m p h a s i s  must  be g i v e n  t o  p r o g r a m s  f o r  I m p r o v e m e n t  o f  p e a n u t  
q u a l i t y ,  s t a r t i n g  w i t h  a g r i c u l t u r a l  p r a c t i c e s  and f o l l o w e d  by 
h a r v e s t i n g ,  p o s t - h a r v e s t i n g  and s t o r i n g .  P e a n u t  mea l  r e s u l t ­
i ng  f r o m  o i l  e x t r a c t i o n  i s  used a t  t h e  p r e s e n t  t i m e  as a 
s o u r c e  o f  p r o t e i n  by t h e  a n i m a l  f e e d  i n d u s t r i e s ,  bu t  i t  c o u l d  
be d i v e r t e d  t o  t h e  p r o d u c t i o n  o f  f l o u r  f o r  human c o n s u m p t i o n ,  
I f  I t  w e r e  f r e e  o f  a f l a t o x i n  and p r o c e s s e d  a d e q u a t e l y .
D e f a t t e d  p e a n u t  meal  c o n t a i n s  a p p r o x i m a t e l y  60% p r o ­
t e i n ,  w h i c h  makes i t  an a c c e p t a b l e  s o u r c e  o f  p r o t e i n  f o r  
e n r i c h m e n t  o f  s t a r c h  s t a p l e  f o o d s ,  and as a raw m a t e r i a l  f o r  
t h e  p r o d u c t i o n  o f  p r o t e i n  c o n c e n t r a t e s  and i s o l a t e s .
H o w e v e r ,  p e a n u t  p r o t e i n  i s  d e f i c i e n t  i n some e s s e n ­
t i a l  a m i n o  a c i d s  suc h  as l y s i n e ,  m e t h i o n i n e  and t h r e o n i n e .  
P r e s e n t l y ,  t h i s  f a c t  does n o t  c o n s t i t u t e  an i n s u r m o u n t a b l e  
p r o b l e m ,  s i n c e  i t  can be e a s i l y  and e c o n o m i c a l l y  s u p p l e m e n t e d  
w i t h  t h e s e  ami no  a c i d s .
I n c r e a s e d  r e s e a r c h  r e l a t e d  t o  c h a n g e s  t h a t  may o c c u r  
d u r i n g  g r o w t h ,  h a r v e s t i n g ,  c u r i n g ,  d r y i n g ,  s t o r i n g  and  
p r o c e s s i n g  o f  p e a n u t s  I s  e s s e n t i a l  t o  i n c r e a s e  t h e  k n o w l e d g e  
r e q u i r e d  t o  p r o d u c e  h i g h  q u a l i t y  p e a n u t s  f r e e  o f  t o x i n ,  when  
p l a n t e d  and h a r v e s t e d  u n d e r  t h e  c l i m a t i c  and s o i l  c o n d i t i o n s
6c h a r a c t e r i s t i c  o f  B r a z i l .
The  f a c t o r s  t h a t  a d v e r s e l y  a f f e c t  q u a l i t y  o f  t h e  
k e r n e l s  and o i l s  may be e v a l u a t e d  by d e t e r m i n i n g  t h e  b i o ­
c h e m i c a l ,  m i c r o b i o l o g i c a l  and p h y s i c a l  c h a n g e s  t h a t  o c c u r  
d u r i n g  g r o w t h  and p o s t - h a r v e s t  p e r i o d s .
To a c h i e v e  t h e s e  o b j e c t i v e s ,  p e a n u t  p o d s ,  k e r n e l s  
and  o i l s  we r e  a n a l y z e d  f o r  c e r t a i n  p h y s i c a l ,  c h e m i c a l  and  
m i c r o b i o l o g i c a l  c h a r a c t e r i s t i c s ,  i n s a m p l e s  w h i c h  w e r e  p r o ­
duc ed  u n d e r  v a r i o u s  c o n d i t i o n s  i n c l u d i n g  d i f f e r e n t  s e a s o n s ,  
s o i l s ,  r e g i o n s ,  amount  o f  r a i n f a l l  and me t h o d s  o f  a g r i c u l t u r a l  
p r a c t i c e s .
T h e s e  I n v e s t i g a t i o n s  we r e  made w i t h  r e s o u r c e s  o f  t h e  
S t a t e  o f  Sao P a u l o ,  B r a z i l ,  t h r o u g h  t h e  " I n s t i t u t o  de t e c -  
n o l o g l a  de A l l m e n t o s , "  s i n c e  t h e  g o v e r n m e n t  has e n c o u r a g e d  
t h e  e x p a n s i o n  o f  p e a n u t  p r o d u c t i o n ,  i m p r o v e m e n t  o f  p e a n u t  
q u a l i t y ,  t h e  d e v e l o p m e n t  o f  a p e a n u t  ba s e d  f o o d  i n d u s t r y  and  
i m p r o v e m e n t  o f  g e n e r a l  n u t r i t i o n a l  s t a t u s  o f  t h e  p o p u l a t i o n .
The r e s u l t s  o f  t h i s  s t u d y  c o u l d  be a p p l i c a b l e  a l s o  
t o  t h e  s t a t e  o f  L o u i s i a n a ,  c o n s i d e r i n g  t h a t  some r e g i o n s  
h a v e  c o n d i t i o n s  o f  t e m p e r a t u r e  and m o i s t u r e  d u r i n g  t h e  s p r i n g ,  
summer  and aut umn s i m i l a r  t o  t h o s e  w h i c h  c h a r a c t e r i z e  t h e  
S t a t e  o f  Sao P a u l o  d u r i n g  t h e  p e a n u t  g r o w i n g  s e a s o n s .
REVI EW OF L I T E R A T U R E
I n f o r m a t i o n  c o n c e r n i n g  p e a n u t  t e c h n o l o g y  I s  v o l u m i ­
n o u s ,  but  I s  r a t h e r  l i m i t e d  I n s c o p e ,  e s p e c i a l l y  I n t h e  a r e a s  
o f  t h e  I n f l u e n c e  o f  e n v i r o n m e n t a l  c o n d i t i o n s  on t h e  c h e m i c a l  
and m i c r o b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h i s  p r o d u c t .
PRODUCT I ON
W i l s o n  ( I I A ) , d i s c u s s i n g  t h e  p r e s e n t  and f u t u r e  o f  
p e a n u t s  in m e e t i n g  t h e  w o r l d ' s  nee d  f o r  f o o d ,  s t a t e d  t h a t  
p e a n u t s  have  a p o t e n t i a l  f o r  s u p p l y i n g  a s i g n i f i c a n t  p o r t i o n  
o f  w o r l d ' s  ne e ds  f o r  c a l o r i e s  and p r o t e i n  r e q u i r e d  in human 
d i e t ,  b e c a u s e  t h e y  a r e  w i d e l y  c u l t i v a t e d  i n many c o u n t r i e s ,  
and t h e i r  p r o d u c t i o n  c o u l d  be i n c r e a s e d  i n most  p l a c e s .
The w o r l d  a v e r a g e  a n n u a l  p r o d u c t i o n  o f  s h e l l e d  p e a ­
n u t s ,  o i l  and meal  d u r i n g  t h e  1 9 7 0 - 7 6  p e r i o d  ( 1 1 1 )  i s  shown  
i n  T a b l e  I .  A n n u a l  p r o d u c t i o n  f l u c t u a t e s  t o  a c o n s i d e r a b l e  
d e g r e e  In most  o f  t h e  m a j o r  p e a n u t s  p r o d u c i n g  c o u n t r i e s ,  due  
m a i n l y  t o  w e a t h e r  c o n d i t i o n s .  T a b l e  2 shows t h e  a v e r a g e  
a n n u a l  p r o d u c t i o n  f r o m  1965 t o  1970  ( 1 1 1 ) .
The U n i t e d  S t a t e s  i s  t h e  o n l y  m a j o r  p r o d u c i n g  c o u n t r y  
t h a t  has been  a b l e  t o  a v o i d  g r e a t  v a r i a t i o n s  in t h e  t o t a l  
p r o d u c t i o n  f r o m  y e a r  t o  y e a r .  W i l s o n  ( I t k ) c i t e s  a n o t h e r  
r e a s o n  f o r  f l u c t u a t i o n  o f  p r o d u c t i o n  i n d e v e l o p i n g  c o u n t r i e s ,
7
8T a b l e  1.  W o r l d ' s  P r o d u c t i o n  o f  P e a n u t s  I n - s h e l l ,  P e a n u t  
O i l  and P e a n u t  Meat  ( I n  1000 T on s )
Y e a r  P e a n u t s  O i l  Meal
1970 1 7 , 4 0 3 3 , 2 7 1 3 , 9 3 5
1971 1 8 , 1 9 5 3 , 3 6 8 4 , 0 5 3
1972 1 5 , 6 9 0 3 , 5 1 8 4 , 2 3 3
1973 1 6 , 2 1 6 2 , 9 2 4 3 , 5 1 8
1974 1 6 , 7 7 9 3 , 0 0 9 3 , 6 2 1
1975 1 7 , 9 1 4 3 , 0 3 9 3 , 6 5 6
1976 1 8 , 2 0 4 3 . 3 7 5 4 , 0 5 5
S o u r c e :  R e f e r e n c e  111 ( 1 9 7 6 )
9T a b l e  2 .  A v e r a g e  A n n u a l  P e a n u t  P r o d u c t i o n ,  1 9 6 5 ~ 70
P r o d u c t  1 on A r e a P r oduc  1 1 on 
( 1 0 0 0  T o n s )
% T o t a l
A f r i c a 5 , 1 0 8 , 5 0 0 31 . 0 7
I n d i a 5 , 021* ,  500 30 .  56
M a 1n 1 and C h i n a 2 , 35 1 , 700 11*. 31
O t h e r  C o u n t r i e s  o f  A s i a I , 1*1*9 , 2 0 0 8.  82
U n i t e d  S t a t e s 1 , 1 5 7 , 8 0 0 7 . 0 l *
S o u t h  Ame r i ca 1 , 1 5 2 , 0 0 0 7 . 0 1
C e n t r a l  Ame r t ca 11*1* , 9 0 0 . 88
Ocean t a 2 9 , 2 0 0 . 18
Eu r o pe 2 1 , 5 0 0 . 1 3
T o t a l 16 , 1*39,  300 1 0 0 . 0 0
S o u r c e :  R e f e r e n c e  111 ( 1 9 7 6 )
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t h a t  ts t h e  g o v e r n m e n t  p r i c i n g  p o l i c i e s .
In S o u t h  A m e r i c a ,  B r a z i l  and A r g e n t i n a  a r e  t h e  m a j o r  
p e a n u t  p r o d u c e r s .  The B r a z i l i a n  p r o d u c t i o n  o f  s h e l l e d  
p e a n u t ,  o i l  and mea l  ( 1 1 1 )  I s shown In T a b l e  3-  T h e  d e c r e a s e  
I n B r a z i l i a n  p r o d u c t i o n  was m o t i v a t e d  by l o < ’ p r o f i t s  and t h e  
c o n s t a n t  f l u c t u a t i o n  o f  m a r k e t  p r i c e s .  H o w e v e r ,  t h i s  n e g a ­
t i v e  t e n d e n c y  may c h a n g e  I n a s h o r t  p e r i o d ,  i f  m o t i v a t e d  by 
an I n c r e a s i n g  demand o f  o i l s e e d s  in t h e  i n t e r n a t i o n a l  m a r k e t ,  
and by t h e  u t i l i z a t i o n  o f  b e t t e r  c u l t i v a t i n g  t e c h n i q u e s ,  w h i c h  
c o n s e q u e n t l y  w o u l d  g i v e  t h e  f a r m e r  an a d e q u a t e  p r o f i t  m a r g i n  
( S 1c h m a n n , 9 6 ) .
UT ! L I 2AT ION
On a w o r l d  w i d e  b a s i s  most  o f  t h e  p e a n u t  p r o d u c t i o n  
I s  u t i l i z e d  f o r  t h e  m a n u f a c t u r e  o f  e d i b l e  p e a n u t  o i l .  P e a ­
n u t s  a r e  one o f  t h e  t h r e e  most  i m p o r t a n t  o i l s e e d  c r o p s  In  
t h e  w o r l d  but  h a v e  n o t  c o n t r i b u t e d  s i g n i f i c a n t l y  t o  t h e  
e n e r g y  and p r o t e i n  r e q u i r e m e n t s  in t he  human d i e t  ( W i l s o n ,  
I l k ) .
The U n i t e d  S t a t e s  has t h e  u n i q u e  s i t u a t i o n  t h a t  o v e r  
h a l f  o f  t h e i r  p r o d u c t i o n  I s  used as e d i b l e  p e a n u t  f o o d  
p r o d u c t s .  On a p e r  c a p i t a  b a s i s ,  A m e r i c a n s  consume a b o u t  
8 pounds  o f  s h e l l e d  p e a n u t s ,  o f  w h i c h  a p p r o x i m a t e l y  7 pounds  
a r e  consumed i n t h e  f o r m o f  p e a n u t  b u t t e r ,  s a l t e d  p e a n u t s
T a b l e  3-  B r a z i l i a n  P r o d u c t i o n  o f  P e a n u t s  I n - s h e l l ,  P e a n u t  
O i l  and P e a n u t  He a l
Y e a r  P e a n u t  I n - s h e l l  O i l  Mea l
( 1 0 0 0  T o n s )  ( 1 0 0 0  T o n s )  ( 1 0 0 0  T o n s )
1970 9 28 2 37 286
1971 91*5 l k 2 291
1972 893 2 2 8 275
1973 650 166 200
1971* 530 1 36 163
S o u r c e :  R e f e r e n c e  M l  ( 1 9 7 6 )
and c a n d y  ( W o o d r o o f ,  1 1 6 ) .
S h e w f e l t  and Young ( 9 5 )  showed I n a r e v i e w  a r t i c l e  
t h a t  i n 1 9 7 ^ - 7 5  t h e  u t i l i z a t i o n  o f  s h e l l e d  p e a n u t s  i n f o o d  
p r o d u c t s  w e r e ;  p e a n u t  b u t t e r  50%,  s a l t e d  p e a n u t s  21%,  p e a ­
n u t  c a n d y  1 6 . 5 % ,  r o a s t i n g  s t o c k  10%,  and o t h e r s  2 . 5 % .
W o o d r o o f  ( 1 ) 6 )  d e s c r i b e s  some m i s c e l l a n e o u s  p e a n u t  
p r o d u c t s  t h a t  h a v e  a g r e a t  a d v a n t a g e  as f o o d  i n g r e d i e n t s  
and may c o n t r i b u t e  t o  t h e  s o l u t i o n  o f  t h e  f o o d  s h o r t a g e  as a 
s o u r c e  o f  p r o t e i n ,  c a l o r i e s  o r  f a t s .  T h e s e  p r o d u c t s  a r e  
p e a n u t  f l o u r ,  p e a n u t  p r o t e i n  c o n c e n t r a t e ,  p e a n u t  p r o t e i n  Jso 
l a t e ,  p e a n u t  m i l k ,  f u l l  f a t  p e a n u t  f l a k e s ,  p e a n u t  c h e e s e ,  
p e a n u t  baby and i n v a l i d  f o o d s ,  p e a n u t  p a s t e  f o r  s h o r t e n i n g  
and s e a s o n i n g  v e g e t a b l e s ,  b o i l e d  u n s h e l t e d  f r e s h  p e a n u t s ,  
d e f a t t e d  p e a n u t s ,  p e a n u t  s n a c k s ,  p e a n u t  b u t t e r  I c e  c r e a m ,  
p e a n u t  b u t t e r  m i l k s h a k e s ,  p e a n u t  b u t t e r  p o wd e r  and p e a n u t  
c h i p s .
Q U A L I T Y  OF PEANUTS
G M I l e r  ( 3 7 )  and W o o d r o o f  ( 1 1 6 )  d e s c r i b e d  t h a t  t h e  
q u a l i t y  o f  p e a n u t s  can be e s t a b l i s h e d  a t  t h e  f a r m ,  as w e l l  
as d u r i n g  o t h e r  p h a s e s  o f  c u l t i v a t i o n  and p o s t - h a r v e s t  t r e a t  
m e n t ,  such as h a r v e s t i n g ,  c u r i n g ,  s h e l l i n g  and s t o r i n g .  Pea  
n u t s  w i t h  a k e r n e l  m o i s t u r e  c o n t e n t  o f  18 t o  25% a r e  a r t i f i ­
c i a l l y  d r i e d  t o  a m o i s t u r e  c o n t e n t  o f  a p p r o x i m a t e l y  10% so
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t h a t  t h e  m o i s t u r e  c o n t e n t  o f  t h e  k e r n e l  e q u a l s  t h a t  o f  t h e  
s h e l l s  u n t i l  t h e  s a f e  s t o r a g e  l e v e l  o f  a p p r o x i m a t e l y  7 t o  
81 I s  r e a c h e d .  The m o i s t u r e  c o n t e n t  o f  k e r n e l s  I s  p e r h a p s  
t h e  most  i m p o r t a n t  f a c t o r  i n e s t a b l i s h i n g  p e a n u t  q u a l i t y .
When p e a n u t  k e r n e l s  a r e  o v e r d r i e d  t o  b e l o w  7% m o i s t u r e ,  t h e y  
a r e  e a s i l y  s k i n n e d  and b r o k e n  a p a r t  d u r i n g  s h e l l i n g .
S h e w f e l t  and Young ( 9 5 )  showed t h a t  s t o r a g e  s t a b i l i t y  
o f  p e a n u t  ba s e d  f o o d s  i s  d e p e n d e n t  n o t  o n l y  upon t h e  c o n d i ­
t i o n s  u n d e r  such f o o d s  a r e  h e l d  i n  t h e  v a r i o u s  m a r k e t i n g  
c h a n n e l s ,  b u t  a l s o  upon t h e  g e n e t i c ,  c u l t u r a l ,  h a n d l i n g ,  p r o ­
c e s s i n g  and c o m p o s i t i o n a l  v a r i a t i o n s  i n t h e  raw p e a n u t s  used  
f o r  p r e p a r a t i o n  o f  t he  p r o d u c t s .
Thomas e t  a l .  ( 1 0 7 )  s t u d i e d  f a c t o r s  t h a t  a f f e c t  
q u a l i t y  in p e a n u t  p r o d u c t s ,  u s i n g  o r g a n o l e p t i c  e v a l u a t i o n  and  
o b s e r v e d  t h a t  t h e  q u a l i t y  o f  p e a n u t  and p e a n u t  p r o d u c t s  was 
s i g n i f i c a n t l y  i m p r o v e d  by I r r i g a t i n g  t h e  s o i l  on w h i c h  t h e  
p e a n u t s  we r e  g r o w n .  T r e a t m e n t  o f  t h e  s o i l  w i t h  p e n t a c h l o r o -  
n 11 r o b e n z e n e  as a p r e - e m e r g e n c e  f u n g i c i d e  r e s u l t e d  i n  an 
i m p r o v e d  o r g a n o l e p t i c  q u a l i t y .  The  c o mb i n e d  t r e a t m e n t  o f  
s o i l  f u n g i c i d e s  and i r r i g a t i o n  p r o d u c e d  p e a n u t s  o f  h i g h e r  
q u a l i t y  t h a n  e i t h e r  t r e a t m e n t  a l o n e .  P r o d u c t s  p r o d u c e d  w i t h  
m a t u r e  k e r n e l s  w e r e  s u p e r i o r  i n q u a l i t y .
P a t t l n s o n  and T h o r n t o n  ( 8 0 )  o b s e r v e d  t h a t  t h e  p o s t ­
h a r v e s t  damage by f u n g i  o f  t h e  u n s h e l l e d  Gambi an  p e a n u t s
1*1
a f f e c t s  t h e  q u a l i t y  o f  t h e  o i l  t h r o u g h  an I n c r e a s e  I n i t s  
f r e e  f a t t y  a c i d s  c o n t e n t .
P e a r s o n  ( 8 2 )  o b s e r v e d  a cha n ge  I n g r a d e  o f  f a r m e r s '  
s t o c k  p e a n u t ,  s t o r e d  i n  t h e  S o u t h w e s t  p a r t  o f  t h e  U n i t e d  
S t a t e s ,  c a u s e d  by t h e  s h i f t  o f  t h e  w e i g h t  r a t i o  o f  h u l l s  and  
k e r n e l s  d u r i n g  s t o r a g e ,  w h i l e  o n l y  a s m a l l  p a r t  o f  g r a d e  l o s s  
was due t o  k e r n e l  s h r i n k a g e .  The me t h od  o f  d r y i n g  and g r a d ­
i ng  had a s i g n i f i c a n t  i n f l u e n c e  on t h e  d e c r e a s e  I n g r a d e .  
M e c h a n i c a l l y  d r i e d  p e a n u t s  l o s t  mor e p o i n t s  In t h e  g r a d i n g  
s y s t e m  t h a n  f i e l d  d r i e d  p e a n u t s  d u r i n g  90  day s  s t o r a g e  p e r i o d .
T r a v a g l t n l  and T a n g o  ( 1 0 9 )  s t u d y i n g  t h e  e f f e c t  o f  
d r y i n g  t e m p e r a t u r e s  on t h e  q u a l i t y  o f  p e a n u t s  o b s e r v e d  t h e  
f o l l o w i n g  a s p e c t s :  ( a )  a l o s s  o f  c o l o r  o f  t h e  r e d  s k i n  and
d a r k e n i n g  o f  t h e  c o t y l e d o n s  a t  a t e m p e r a t u r e  h i g h e r  t h a n  
7 5 ° C ;  ( b )  a c o n s t a n t  i n c r e a s e  i n f r e e  f a t t y  a c i d s  c o n t e n t  o f
t h e  o i l  f r o m  s a m p l e s  d r i e d  a t  6 0 ,  65 and  7 0 ° C  d u r i n g  a 12 
mont h s t o r a g e  p e r i o d  a t  room t e m p e r a t u r e ;  ( c )  t h e  f r e e  f a t t y  
a c i d s  I n t h e  o i l  s a m p l e s  d r i e d  a t  5 0 ,  5 5 ,  80 ° C and t h o s e
sun d r i e d  r e m a i n e d  a b o u t  t h e  same d u r i n g  t h e  s t o r a g e  p e r i o d ;
( d )  t h e  d r y i n g  a t  8 0 e C was a c c o m p a n i e d  by a r i s e  o f  t h e  
p e r o x i d e  v a l u e  t o  3 . 0  m e q / k g ,  w h i c h  I n c r e a s e d  d u r i n g  s t o r a g e  
up t o  17 m e q / k g ,  w h e r e a s  a t  any  o t h e r  d r y i n g  t e m p e r a t u r e ,
p e r o x i d e  was p r a c t i c a l l y  f r e e .
N i x o n  and M o t t  ( 7 0 )  o b s e r v e d  a l e s s  d e s i r a b l e  f l a v o r
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I n r o a s t e d  p e a n u t s  when t h e y  w e r e  sun d r i e d  t o  7 t o  S% m o i s ­
t u r e ,  t h a n  when sun d r i e d  t o  20% m o i s t u r e  and  t h e n  d r i e d  t o  
7% m o i s t u r e  In a m b i e n t  a i r .
D i c k e n s  and K h a l s a  ( 2 0 )  n o t e d  t h a t  I n v e r t e d  p e a n u t  
p l a n t s  d r i e d  much mor e r a p i d l y  and r e c e i v e d  l e s s  m e c h a n i c a l  
damage d u r i n g  s e p a r a t i o n  o f  p o d s ,  t h a n  p l a n t s  In t h e i r  n o r ma l  
po s 1 1 I  o n .
M i l l e r  ( 6 6 )  f o u n d  t h a t  h e a t  I n a c t i v a t i o n  o c c u r r i n g  
d u r i n g  h e a t  t r e a t m e n t  c a u s e d  a r e d u c t i o n  o f  a l l  i n d i c e s  o f  
k e r n e l  q u a l i t y ,  p a r t i c u l a r l y  o r g a n o l e p t i c  q u a l i t y  and p e r c e n t  
o f  g e r m i n a t i o n .
VAR IETY
R o d r i g o  e t  a l .  ( 9 1 )  s t u d i e d  t h e  i n d u s t r i a l  and b i o ­
c h e m i c a l  c h a r a c t e r i s t i c s  o f  p e a n u t  v a r i e t i e s  and f o u n d  t h a t  
a l l  o f  t h e  S p a n i s h  v a r i e t i e s  we r e  s u i t a b l e  f o r  t h e  p r o d u c t i o n  
o f  r o a s t e d  and f r i e d  p e a n u t s  and t h a t  a l l  v a r i e t i e s  we r e  
s u i t a b l e  f o r  s a l t e d  n u t s  and p e a n u t  b u t t e r .
T a i  and Young ( 1 0 3 )  made a g e n e t i c  s t u d y  o f  6 p e a n u t  
c u l t l v a r s  and t h e i r  F^ s e e d  p o p u l a t i o n  and s u g g e s t e d  t h a t  
b o t h  p r o t e i n  and o i l  c o n t e n t s  we r e  q u a n t i t a t i v e l y  I n h e r i t e d .
H o l a d a y  and  P e a r s o n  ( k 8 )  d e m o n s t r a t e d  a s i g n i f i c a n t  
v a r i a t i o n  o f  o i l  and  p r o t e i n  c o n t e n t  in k e r n e l s ,  and  o f  
o l e i c  a c i d  and l i n o t e i c  a c i d  c o n t e n t  i n o i l s  f r o m d i f f e r e n t
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v a r i e t i e s  o f  p e a n u t s .  The mean v a l u e s  o f  p e r c e n t  o f  t o t a l  
o i l ,  p r o t e i n ,  o l e i c  a c i d  and l l n o l e l c  a c i d  f o r  t h e  S p a n i s h ,  
Ru nner  and  V i r g i n i a  g e n o t y p e s  c u l t i v a t e d  I n 6 l o c a t i o n s  In 
t h e  U n i t e d  S t a t e s  a r e  f o u n d  in T a b l e  A.
Young e t  a l .  ( 1 2 6 ) ,  s t u d y i n g  n i n e  v a r i e t i e s  o f  
S p a n i s h  t y p e  p e a n u t s  c u l t i v a t e d  i n G e o r g i a  and O k l a h o m a ,  
o b s e r v e d  t h a t  t h e  v a r i a t i o n  i n f a t t y  a c i d  c o m p o s i t i o n  o f  o i l s  
due t o  v a r i e t y  was much l e s s  in Ok l a h oma  t h a n  I n G e o r g i a .
S T A B I L I T Y  OF PEANUTS AND PEANUT OI L
M i n t f i e  and B u t t  ( 6 8 )  t e s t e d  t h e  s t a b i l i t y  o f  r o a s t e d  
h a l v e s  o r  s p l i t s  o f  p e a n u t s ,  u s i n g  o r g a n o l e p t i c  a n a l y s i s  and  
p e r o x i d e  v a l u e  o f  s a m p l e s  s t o r e d  f o r  50 d a y s  a t  9 7 ° F .  For  a 
r a p i d  t e s t  o f  t h e  s t a b i l i t y ,  t h e y  used an o x y g e n  bomb and  
f o u n d  a s i g n i f i c a n t  d i f f e r e n c e  b a s e d  upon t h e  v a r i e t y ,  
g e o g r a p h y  o r i g i n  o f  t h e  s a m p l e s  and b e t w e e n  h a l f  and cho pped  
k e r n e l s .
D a v i s  ( 1 8 )  s t u d y i n g  t h e  e f f e c t  o f  s t o r a g e  m o i s t u r e  
on t h e  t h r e e  v a r i e t i e s  o f  R u n n e r  p e a n u t s  o b s e r v e d  t h a t  c a r ­
b o n y l  c o mp o u n d s ,  f r e e  f a t t y  a c i d s  c o n t e n t  and p e r o x i d e  v a l u e s  
v a r i e d  d i r e c t l y  w i t h  t h e  m o i s t u r e  c o n t e n t  d u r i n g  s t o r a g e .  
Among t h e  v a r i e t i e s ,  E a r l y  Ru nne r  and V i r g i n i a  R u n n e r  G - 2 6  
a p p e a r e d  l e s s  s u s c e p t i b l e  t o  t h e  d e v e l o p m e n t  o f  o x i d a t i v e  
and h y d r o l y t i c  r a n c i d i t y  t h a n  D i x i e  R u n n e r .
F o r e  e t  a l .  ( 3 2 ) ,  i n v e s t i g a t i n g  t h e  r e l a t i o n s h i p
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T a b l e  k.  P e r c e n t a g e s  o f  O i l ,  P r o t e i n ,  O l e t c  A c i d  and L i n o -  
l e i c  A c i d  in S p a n i s h ,  Ru nne r  and V i r g i n i a  G e n o t y p e s  ( A 8 ) .
S p a n i s h  Ru n n e r  V i r g i n i a
O i l  {%) 5 1 - 2 5 1 . 8 5 ^ . 2
P r o t e  i n {%) 3 1 . 0 2 9 . 6 2 9 .  A
O l e i c  A c i d  (%) 1*5. 8 5 0 .  6 5 9 . 2
L i n o l e i c  a c i d  (%) 3 7 . 2 3 5 . 9 2 7 - 3
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b e t w e e n  f a t t y  a c i d  c o m p o s i t i o n ,  t o c o p h e r o l  c o n t e n t  and a u t o x i -  
d a t i v e  s t a b i l i t y  o f  16 c r u d e  o i l s  f r o m d i f f e r e n t  v a r i e t i e s  o f  
p e a n u t s ,  f o u n d  t h a t  t h e  r e l a t i v e  I f n o l e t c  a c i d  c o n t e n t  o f  
t h e  o i l s  i s  one o f  t h e  m a j o r  f a c t o r s  a f f e c t i n g  t h e  s t a b i l i ­
t i e s  o f  t h e  o i l s .  O i l s  f r o m  Ru nne r  p e a n u t s  had an e n h a n c e d  
s t a b i l i t y  t h a t  was a t t r i b u t e d  t o  t h e  h i g h e r  t o c o p h e r o l  c o n ­
t e n t ,  b e c a u s e  I n o t h e r  v a r i e t i e s  t h e  n a t u r e  and d i s t r i b u t i o n  
o f  i s o m e r i c  t o c o p h e r o l s  d i d  n o t  v a r y  s i g n i f i c a n t l y .  Th e y  
o b s e r v e d  t h a t  c r u d e  p e a n u t  o i l s  a l s o  c o n t a i n  some n o n ­
t o c o p h e r o l  a n t i o x i d a n t s  a n d / o r  s y n e r g i s t s  t h a t  i n f l u e n c e  t h e  
o i l  s t a b i l i t y .
W o r t h i n g t o n  ( 1 2 1 )  and W o r t h i n g t o n  and Hammons ( 1 1 8 ,  
11 9 )  o b s e r v e d  a v a r i a b i l i t y  i n f a t t y  a c i d  c o m p o s i t i o n  among 
p e a n u t  g e n o t y p e s  and in t h e  s t a b i l i t y  o f  p e a n u t  o i l s  m e a s u r e d  
by t h e  l e n g t h  o f  a u t o x i d a t i o n  i n d u c t i o n  p e r i o d  a t  6 0 ° C .
R e s u l t s  showed a s i g n i f i c a n t  c o r r e l a t i o n  w i t h  t h e  l i n o l e i c  
a c i d  con t e n t .
M i t c h e l l  and M a l p h r u s  ( 6 9 )  f o u n d  t h e  r a t e  o f  l i p i d  
o x i d a t i o n  d u r i n g  s t o r a g e  o f  raw S p a n i s h  p e a n u t s  was m i n i m a l  
I n  c o m p a r i s o n  w i t h  t h a t  w h i c h  o c c u r r e d  a f t e r  r o a s t i n g .  A f t e r  
s t e a m i n g  w h o l e  s h e l l  p e a n u t s  f o r  2 m i n u t e s  a t  1 0 0 ° C ,  l i p o x i -
a
g e n a s e  was a b s e n t ,  and a f t e r  30 m i n u t e s  v e r y  l i t t l e  p e r o x i d a s e  
a c t i v i t y  was d e t e c t e d .
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A F L A T O X  t N
W o o d r o o f  ( 1 1 6 )  d e s c r i b e d  t h e  a t t e n t i o n  t h a t  I n d u s ­
t r i e s  and h e a l t h  a u t h o r i t i e s  a r e  g i v i n g  t o  t h e  a f l a t o x i n  
p r o b l e m ,  a s s u r i n g  t h a t  o n l y  h i g h  q u a l i t y  p e a n u t s  t h a t  me e t  a 
s p e c i f i e d  s t a n d a r d  a r e  m a r k e t e d  f o r  f o o d .
S c h r o e d e r  and A s h w o r t h  ( 9 M  d e t e c t e d  a f l a t o x l n s  o n l y  
In S p a n i s h  p e a n u t  k e r n e l s  f r o m b r o k e n  p o d s .  The y  o b s e r v e d  
t h a t  o p e n i n g s  in pods due t o  g r o w t h  c r a c k s  a p p e a r e d  t o  
i n f l u e n c e  a f l a t o x i n  d e v e l o p m e n t  mor e  t h a n  pod p e r f o r a t i o n s  
c a u s e d  by p a r a s i t i c  f u n g i  and s o i l  i n s e c t s .
P e t i t  and T a b e r  ( 8 3 )  o b s e r v e d  t h a t  u s i n g  a r t i f i c i a l  
d r y i n g  e q u i p m e n t ,  when w i n d r o w  c o n d i t i o n s  w e r e  u n f a v o r a b l e  
f o r  r a p i d  d r y i n g ,  r e d u c e d  t h e  p o s s i b i l i t y  o f  a f l a t o x i n  a c c u ­
m u l a t i o n ,  and t h a t  m o i s t  t r o p i c a l  c l i m a t e  was c o n d u c i v e  t o  
f u n g a l  i n f e c t i o n  and p r o d u c t i o n  o f  a f l a t o x i n .
H a l l i d a y  ( k 3 )  s u g g e s t e d  i n t r o d u c i n g  t h e  d e t e r m i n a t i o n  
o f  d i s c o l o r e d  k e r n e l  c o n t e n t  I n t o  t h e  g e n e r a l  I n s p e c t i o n  p r o ­
c e d u r e ,  b e c a u s e  a f l a t o x i n  and f r e e  f a t t y  a c i d s  c o n t e n t  w e r e  
h i g h e r  when t h e  p e r c e n t a g e  o f  d i s c o l o r e d  k e r n e l s  was one  
p e r c e n t  o r  m o r e .
P a t t e e  and Se s s o ns  ( 7 6 )  o b s e r v e d  t h a t  a c i d i t y  o f  o i l  
and a f l a t o x i n  c o n t e n t  I n  k e r n e l  w e r e  h i g h l y  c o r r e l a t e d  w i t h  
t h e  v i s i b l e  f u n g a l  g r o w t h .  T h e r e f o r e ,  t h e y  s u g g e s t e d  a
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r a p i d  m e t h o d  f o r  s c r e e n i n g  p e a n u t  s a m p l e s  f o r  t h e  p o s s i b l e  
p r e s e n c e  o f  a f l a t o x i n  by d e t e r m i n i n g  f a t  a c i d i t y .
T r o e g e r  e t  a l .  ( 1 1 0 )  o b s e r v e d  t h a t  t h e  i n c i d e n c e  o f  
a f l a t o x i n  was c o n s i d e r a b l y  h i g h e r  i n  S p a n i s h  p e a n u t s  t h a n  
In R u n n e r  o r  F l o r i g i a n t  v a r i e t i e s .  Z a m b e t t a k i s  ( 1 2 7 )  f o u n d  
s i g n i f i c a n t  d i f f e r e n c e s  i n  s u s c e p t i b i l i t y  among v a r i e t i e s  
o f  p e a n u t s  t o  c o n t a m i n a t i o n  by Aspe r g 111 us f 1 a v u s . The  
a u t h o r  o b s e r v e d  t h a t  in t h e  d r i e d  p o d s ,  t he  s p r e a d  o f  t h e  
mo l d  was d i r e c t l y  r e l a t e d  t o  t h e  r a t i o  b e t w e e n  s c l e r e n c h y m a  
and k e r n e l s .  P r i y a d a r s h i n i  and T u l p u l e  ( 8 7 ) ,  s t u d y i n g  t h e  
r e l a t i o n s h i p  b e t w e e n  Aspe r g I  11 us pa r a s 1 1 I c u s  g r o w t h  and  a f l a ­
t o x i n  p r o d u c t i o n  i n v a r i e t i e s  o f  m a i z e  and p e a n u t s ,  f o u n d  
no d i r e c t  c o r r e l a t i o n  b e t w e e n  f u n g a l  g r o w t h  and a f l a t o x i n  
p r o d u c t i o n .  They  s u g g e s t e d  t h a t  g e n o t y p e s  s u p p o r t  d i f f e r e n t  
a mo u n t s  o f  f u n g a l  g r o w t h .
D i e n e r  and D a v i s  ( 2 * t ) ,  s t u d y i n g  t h e  e f f e c t  o f  
e n v i r o n m e n t  on a f l a t o x i n  p r o d u c t i o n  i n f r e s h l y  dug p e a n u t s ,  
o b s e r v e d  t h a t  a t  3 0 ° C  a f l a t o x i n  was f o r m e d  i n k e r n e l s  o f  t h e  
E a r l y  Ru n n e r  v a r i e t y  a t  92 t o  99$  r e l a t i v e  h u m i d i t y ,  w h e r e a s  
i n  F l o r i g i a n t  k e r n e l s  i t  was f o r me d  a t  87  t o  99$  r e l a t i v e  
h u m i d i t y .  At  9 9 $  r e l a t i v e  h u m i d i t y  a f l a t o x i n  d e v e l o p e d  a t  
2 0 * 4 0 ° C  i n b o t h  v a r i e t i e s ,  but  no a f l a t o x i n  was f o r m e d  a t  
15 and  l t 5 * C.  F r e e  f a t t y  a c i d s  f o r m a t i o n  was g e n e r a l l y  r e l a t e d  
t o  t h e  g r o w t h  o f  Aspe r g l 11 us f 1 a v u s  b u t  n o t  t o  a f l a t o x i n
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p r o d u c t i o n .  G r o wt h  o f  A s p e r g  1 11 us f 1 avu s  was g e n e r a l l y  c o r r e ­
l a t e d  w i t h  a f l a t o x i n  p r o d u c t i o n  e x c e p t  a t  h i g h  t e m p e r a t u r e s  
b e t w e e n  40 and *»5°C.
D I e n e r  and D a v i s  ( 2 3 )  o b s e r v e d  t h a t  t h e  l i m i t i n g  r e l a ­
t i v e  h u m i d i t y  f o r  a f l a t o x i n  p r o d u c t i o n  by Aspe r g 111 us f 1avus  
was 8 6 -  1% f o r  21 days  a t  30®C.  The l i m i t i n g  l ow t e m p e r a t u r e  
f o r  v i s i b l e  g r o w t h  and a f l a t o x i n  p r o d u c t i o n  by Aspe r g I  11 us f  1 avus  
was 1 3 -  10°C f o r  21 day s  a t  97  t o  99% r e l a t i v e  h u m i d i t y .  Dam­
age d  k e r n e l s  d e v e l o p e d  some a f l a t o x i n  I n 21 days  a t  12°  C.  The  
maxi mum t e m p e r a t u r e  f o r  a f l a t o x i n  p r o d u c t i o n  was I I I .  5"  1 - 5 ° C  
f o r  21 d a y s  a t  97 t o  99% r e l a t i v e  h u m i d i t y .  The f u n g u s  g r o w t h  
and s p o r u l a t i o n  a t  I»3°C w e r e  e q u a l  t o  t h o s e  a t  1*0°C b u t  no 
a f l a t o x i n  was p r o d u c e d .
T o e g e r  e t  a l .  ( 1 1 0 )  in a s t u d y  o f  a f l a t o x i n  i n c i d e n c e  
I n p e a n u t s  d u r i n g  h a r v e s t i n g  and c u r i n g  p r o c e d u r e s  o b s e r v e d  t h a t  
a t  room t e m p e r a t u r e  w i t h  no a i r  f l o w ,  a f l a t o x i n  c o n t a m i n a t i o n  in 
g r e e n  o r  p a r t i a l l y  d r i e d  p e a n u t s  o c c u r r e d  w i t h i n  a p e r i o d  o f  
o n l y  2 1* h o u r s .  Low a i r  f l o w  t h r o u g h  t h e  p e a n u t s  d i d  n o t  s u p ­
p r e s s  a f l a t o x i n  p r o d u c t i o n .  P e a n u t s  w i t h  i n i t i a l  m o i s t u r e  c o n ­
t e n t s  b e l o w  30% b e f o r e  d r y i n g  d e v e l o p e d  c o n s i d e r a b l y  mor e  a f l a ­
t o x i n  t h a n  d i d  t h o s e  c o n t a i n i n g  more t h a n  30% m o i s t u r e .  T h e i r  
o v e r a l l  r e s u l t s  i n d i c a t e d  t h a t  a p r o mp t  d r y i n g  o f  p e a n u t s  was t he  
most  e f f e c t i v e  p r a c t i c e  f o r  p r e v e n t i n g  a f l a t o x i n  p r o d u c t i o n .
P o r t e r  and W r i g h t  ( 8 6 )  s t u d i e d  t h e  p r o l i f e r a t i o n  o f  
A s p e r g I  11 us f 1avus  d u r i n g  t h e  d r y i n g  o f  p e a n u t  f r u i t s  t h a t
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w e r e  p r e v i o u s l y  I n f e s t e d  w i t h  t h e  s p o r e s .  T he y  o b s e r v e d  t h a t  
f r u i t s  d r i e d  i n r andom w i n d r o w  w i t h  f r u i t s  c o v e r e d  w i t h  
f o l i a g e  and n o t  e x p o s e d  t o  s u n l i g h t  y i e l d e d  more A s p e r g i l l u s  
f i  a v u s  I s o l a t e  t h a n  f r u i t s  d r i e d  in I n v e r t e d  w i n d r o w ,  t h a t  
i s ,  f r u i t  r e s t i n g  on t o p  o f  t h e  f o l i a g e  and e x p o s e d  d i r e c t l y  
t o  s u n l i g h t .  P e r i o d s  o f  a d v e r s e  d r y i n g  c o n d i t i o n s  e n h a n c e d  
a f l a t o x i n  p r o d u c t i o n  i n  pods o f  w i n d r o w  d r i e d  f r u i t s .
Me n e z e s  e t  a l .  ( 6 5 ) ,  d e t e r m i n i n g  t h e  o c c u r r e n c e  o f  
a f l a t o x i n  in p e a n u t s  c u l t i v a t e d  i n  B r a z i l ,  o b s e r v e d  no c o r ­
r e l a t i o n  b e t w e e n  a f l a t o x i n  l e v e l s  and t o t a l  mol d c o u n t  o r  
p e r c e n t a g e  o f  m o i s t u r e  o f  t h e  k e r n e l s .
Tango and T e l a  ( 1 0 6 )  o b s e r v e d  t h a t  a p p l i c a t i o n  o f  
some f u n g i c i d e s  t o  t h e  p e a n u t  f r u i t s  d u r i n g  t h e  n a t u r a l  d r y ­
i ng  in i n v e r t e d  w i n d r o w s  p r a c t i c a l l y  e l i m i n a t e d  t h e  c o n t a m i ­
n a t i o n  o f  a f l a t o x i n .
M Y C O F L O R A
N a g a r  and Chauhan ( 7 3 ) ,  a n a l y z i n g  h e a l t h y  and f u n g u s  
a t t a c k e d  p e a n u t  k e r n e l s ,  o b s e r v e d  t h a t  t h e  l o s s  o f  c a r b o ­
h y d r a t e ,  p r o t e i n  and o i l  i n i n f e c t e d  k e r n e l s  was 5 6 . 9 % ,  8 . 9%  
and 2 8 , 0 %  r e s p e c t i v e l y .  T h e y  o b s e r v e d  a l s o  t h a t  t h e  f r e e  
f a t t y  a c i d s  c o n t e n t  i n t he  o i l  I n c r e a s e d  by 9 ^ . 9 %  and t h e  
ami no  a c i d  c o n t e n t  showed s l i g h t  c h a n g e s  I n  i n f e c t e d  p e a n u t  
k e r n e l s .
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A s h w o r t h  e t  a l .  ( 7 )  f o u n d  t h a t  t h e  mol d  t h a t  gr ows  
on p e a n u t  k e r n e l s  w e r e  a n a l o g o u s  t o  t h e  mo l d  o f  s t o r e d  
g r a i n s .  A f l a t o x i n  a p p e a r s  when k e r n e l  m o i s t u r e  and c o m p e t i ­
t i v e  f a c t o r s  f a v o r  d e v e l o p m e n t  o f  A s p e r g I  11 us f 1avus  o v e r  
o t h e r  m i c r o o r g a n i s m s  p r e s e n t  on t h e  k e r n e l s .  T h e y  a l s o  
o b s e r v e d  t h a t  some f u n g i ,  e s p e c i a l l y  As pe rg i I 1 us n I ge r , wer e  
a b l e  by c o m p e t i t i o n  t o  l i m i t  a f l a t o x i n  p r o d u c t i o n  and t o  
b r e a k  down t o x i n  a l r e a d y  p r e s e n t ,  b u t  t h e  amoun t  b r o k e n  down 
was g o v e r n e d  by I n i t i a l  a f l a t o x i n  c o n c e n t r a t i o n .  The p a r a ­
s i t i c  f u n g u s  Rh i z oc  t on  i a so 1 an i was r e s p o n s i b l e  f o r  most  
damage w h e r e a s  a l e s s e r  amount  o f  damage was c a u s e d  by m e c h a n i ­
c a l  b r e a k a g e s .  Rh i z o c  t on 1 a s o l a n  i l i m i t e d  t h e  d e v e l o p m e n t  o f  
Aspe rg i 1 I us f 1avu s b u t  As pe r g I  11 us n I g e  r was more c o m p e t i t i v e .
El  Khaden e t  a l .  ( 2 7 )  f o u n d  t h a t  A s p e r g i l l u s  f  i a vu s ,
As pe r g 1 I 1 us n i ge r and s p e c i e s  o f  A l t e r n a r i a , Fu s a r i um, 
H e l m t n t h o s p o r i  um, Pen I c I 1 1 i um , Rh I z o p u s  and S c 1 e r o  t i um we r e  t he  
most  common f u n g i  on p e a n u t  s h e l l s  w h e r e a s  A s p e r g i l l u s  f 1 a v u s , 
As pe rg i 1 1 u s n I ge r  and  s p e c i e s  o f  Fus a r i um, Hu c o r  , Pen i c i 1 I i um, 
R h I z o p  u s and S c 1e r o  1 1um we r e  f o u n d  t o  be t h e  most  common 
f u n g i  on p e a n u t  k e r n e l s .
M o r e a u x  ( 7 2 ) ,  a n a l y z i n g  p e a n u t  s a m p l e s  a f t e r  h a r v e s t ­
i n g ,  o b s e r v e d  t h a t  t h e  s u r f a c e  o f  t h e  pods was I n f e c t e d  w i t h  
a v a r i e t y  o f  s o i l - b o r n e  f u n g i ,  t h o u g h  o n l y  a f e w  r e a c h e d  t h e  
k e r n e l s .  The  d e g r e e  o f  f u n g a l  c o n t a m i n a t i o n  was r e l a t e d  t o
2 it
t h e  m o i s t u r e  c o n t e n t  o f  t h e  k e r n e l .  At  2 1 $  m o i s t u r e ,  t he  
number  o f  o r g a n i s m s  p e r  gr am r a n g e d  f r o m  1 2 , 0 0 0  t o  2 0 , 0 0 0 ;  
w h e r e a s  a t  16$ m o i s t u r e ,  t h e  c o u n t  was 180 p e r  g r a m.
A r n o l d  ( k )  s t u d y i n g  t h e  m i c r o f l o r a  o f  p e a n u t  f r u i t s  
f r o m M e x i c o  o b s e r v e d  t h a t  s p e c i e s  o f  Fu s a r 1um p r e d o m i n a t e d  
I n  t h e  f r e s h l y  h a r v e s t e d  p e a n u t s ,  b u t  a f t e r  s t o r a g e  Aspe r -  
g 111 us g 1 a u c u s  g r o u p  was more commonl y  i s o l a t e d .
A s h w o r t h  and L a n g l e y  ( 6 )  o b s e r v e d  t h a t  R h t z o c t o n i a  
so 1 an I a l o n e  and in c o m b i n a t i o n  w i t h  i n s e c t  l a r v a e  c a u s e d  
a b o u t  87$ o f  t h e  p r e - h a r v e s t e d  pod damage in T e x a s - g r o w n  
S p a n i s h  p e a n u t s .  S c 1e ro 11um r o 1 f  s i I and u n i d e n t i f i e d  a g e n t s  
c a u s e d  t h e  r e m a i n i n g  pod d a ma g e s .  Th e y  c o n c l u d e d  t h a t  pod 
l e s i o n s  c a u s e d  by p a r a s i t i c  f u n g i  we r e  i m p o r t a n t  p r e - h a r v e s t  
p o i n t s  o f  e n t r y  t o  p e a n u t  k e r n e l s  f o r  o t h e r  p a t h o g e n s  such  
as Aspe rg i I  1 us n I ge r as w e l l  as f o r  t he  t o x i n  p r o d u c i n g  mol d  
As pe rg i 11 us f 1 a v u s .
A b d a l t a  ( I ) ,  e x a m i n i n g  f u n g a l  c o n t a m i n a t i o n s  o f  
S u d a n e s e  p e a n u t s ,  o b s e r v e d  t h a t  m e c h a n i c a l l y  f r a c t u r e d  
s h e l l s  showed t h e  g r e a t e s t  c o n t a m i n a t i o n .  As pe r gI  11 us n i g e r  
and Aspe rg 11 1 us f I  a vu s w e r e  i s o l a t e d  f r o m  a l l  s a m p l e s ,  b u t  
R h I z o p u s  s p p ,  Pen i c I  11 Ium s p p ,  F u s a r 1um s p p ,  Sc 1e r o t  Ium 
ba t a  1 1c o I  a , Aspe r g I  11 us t e r r e u s , As pe r g I  11 us n i du i an s , and  
Aspe r g I  1 I us f  um i ga t  us a l s o  w e r e  i s o l a t e d .
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P o r t e r  and G a r r e n  ( 8 5 ) o b s e r v e d  t h a t  t h e  e n d o c a r p t c  
m i c r o o r g a n i s m s  o f  p e a n u t  f r u i t s  o f  V i r g i n i a  Bunch 4 2 - 2  c u l -  
t l v a r s  gr own I n H o l l a n d ,  V i r g i n i a  and d r i e d  I n  e i t h e r  r andom  
w i n d r o w  o r  an I n v e r t e d  w i n d r o w  w e r e  d i f f e r e n t  f r o m  t h a t  o f  
f r e s h l y  dug f r u i t s .  The d o m i n a n t  f u n g i  f o u n d  a s s o c i a t e d  w i t h  
s h e l l s  o f  f r e s h l y  dug f r u i t s  w e r e  s p e c i e s  o f  C h a e t o m l u m ,
Pen i c I  11 turn, T r i chode  r m a , R h I z o c t o n I  a and Fusa r I u m , b u t  t he  
d o m i n a n t  f u n g i  on s e e d s  o f  f r e s h l y  dug f r u i t s  w e r e  Pen i -  
c i 11 i um and As pe r g I  1 1 u s and t h e  o n l y  d o m i n a n t  s p e c i e s  in 
se e d s  o f  w l n d r o w e d  f r u i t s  was Pen i c I  1 I i  um. The  f r e q u e n c y  o f  
f u n g i  I s o l a t i o n  in f r e s h l y  dug f r u i t s  was 79% f r o m  s h e l l s  
and 52% f r o m k e r n e l s .  The  p r o p o r t i o n  o f  s h e l l s  and k e r n e l s  
i n f e s t e d  w i t h  f u n g i  was r e d u c e d  13% and 36%,  r e s p e c t i v e l y ,  
a f t e r  f i e l d  d r y i n g  f o r  5 t o  7 day s  In r andom and i n v e r t e d  w i n ­
d r o w s .
H a n t i n  ( 4 5 )  d e t e r m i n i n g  f u n g i  on d e v e l o p i n g  p e a n u t  
f r u i t s  f o u n d  t h a t  84% o f  t h e  pegs c o n t a i n e d  f u n g i  b e f o r e  
t h e y  e n t e r e d  t h e  g r o u n d .  S h e l l  i n v a s i o n  was f r o m  90 t o  100% 
t h r o u g h o u t  t h e  s e a s o n  and s e e d  i n v a s i o n  r o s e  t o  82% but  
d e c l i n e d  a t  h a r v e s t i n g  t i m e .  The  most  common f u n g i  f o u n d  
i n  t h e  s h e l l  w e r e  Pen i c I  I 1 i um, Fusa r I u m  and t h e  mos t  common 
I n  s e e d s  w e r e  Pen I c i 11 Ium and G1 i cad 1um.
M a c D o n a l d  ( 6 2 ) ,  s t u d y i n g  f u n g a l  i n f e s t a t i o n  o f  p e a n u t  
f r u i t s  i n N i g e r i a ,  o b s e r v e d  t h a t  a t  n o r m a l  m a t u r i t y  t h e
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s h e l l s  w e r e  commonl y  I n f e s t e d  a l t h o u g h  v e r y  f e w  s e e d s  wer e  
I n v a d e d ,  b u t  t h e  i n v a s i o n  o f  s e e d s  I n c r e a s e d  d u r i n g  w i n d r o w  
d r y i n g .  The d o m i n a n t  f u n g i  on t h e  s h e l l  w e r e  H a c r o p h o m l n a  
p h a s e o 11 and f u s a  r  t um s p p .  Aspe rg t 11 us spp w e r e  n o t  a b u n d a n t  
i n  s h e l l  o r  s e e d  b u t  we r e  f r e q u e n t l y  p r e s e n t  and t h e  t o x i g e n i c  
As pe r g I  I 1 us f 1avus  was t h e  most  common m o l d .
J a c k s o n  and H i n t o n  ( 5 2 ) ,  s t u d y i n g  pod i n v a s i o n  by 
f u n g i  i n  t h e  p r e s e n c e  o f  memat ode  l e s i o n s  i n G e o r g i a ,  o b s e r v e d  
t h a t  h i g h  n e m a t o d e  p o p u l a t i o n s  t e n d e d  t o  be r e l a t e d  t o  t h e  
l a r g e  number  o f  f u n g i  in s h e l l  t i s s u e .  Ne ma t o d e s  in s h e l l s  
i n c r e a s e d  p r o g r e s s i v e l y  d u r i n g  m a t u r a t i o n  o f  t h e  p e a n u t ,  b u t  
t h e  t r e a t m e n t  o f  t h e  f i e l d  w i t h  a n e m a t o c i d e  g r e a t l y  r e d u c e d  
t h e  number  o f  n e m a t o d e  l e s i o n s  i n  s h e l l  t i s s u e  a t  c r o p  
ma t u r I t y  .
L i s k e r  e t  a l .  ( 6 0 ) ,  s t u d y i n g  t h e  p e n e t r a t i o n  o f  
A s p e r g i l l u s  f  I a v u s  and some o t h e r  f u n g i  pods o f  v a r i o u s  p e a ­
n u t  v a r i e t i e s  gr own I n a s o i l  w h i c h  had bee n  I n f e s t e d  w i t h  
As pe rg i 1 I us f 1 av us , o b s e r v e d  t h a t  d e s p i t e  t h e  i n f e s t a t i o n ,  
t h e  i n c i d e n c e  o f  As pe r g 11 I us f 1a v u s  was v e r y  l ow.  The  a d d i ­
t i o n  o f  Aspe rg i 11 us f  1 avus  t o  t h e  s o i l  r e t a r d e d  p e n e t r a t i o n  
by some o t h e r  f u n g i  i n t h e  p o d .  The  k e r n e l s  o f  t h e  v a r i e t y  
N a m b i q u a r e  y i e l d e d  t h e  l o w e s t  t o t a l  o f  f u n g a l  i s o l a t e s ,  com­
p a r e d  w i t h  t h e  k e r n e l s  o f  t h e  v a r i e t i e s  S h u l a m i t ,  V i r g i n i a  SH 
and S c h w a r z - 2  1 .
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J a c k s o n  ( 5 0 ) ,  s t u d y i n g  t h e  o p t i m a l  t e m p e r a t u r e  f o r  
pod p e n e t r a t i o n  and k e r n e l  I n f e c t i o n  by f u n g i  v 1 1 r o , 
o b s e r v e d  t h a t  Aspe r g 111 us f 1a v u s  and Aspe r g 1 I 1 us n I g e  r  w e r e  
most  a c t i v e  I n a r a n g e  o f  26 t o  3 8 ° C .  S c l e r o t I u m  b a t a t I c o 1 a 
a b u n d a n t l y  I n f e c t e d  t h e  k e r n e l  f r o m 21 t o  3 2 ° C and I n f e c t i o n  
by Rh i z o p u s  s t o  1 on I f e  r was g r e a t e s t  f r o m  16 t o  3 2 ° C .
H a n l i n  ( ^ 6 )  o b s e r v e d  t h a t  t h e  m y c o f l o r a  o f  D i x i e  
S p a n i s h  p e a n u t s  gr own u n d e r  d i f f e r e n t  c o m b i n a t i o n s  o f  c u l ­
t u r e  and o r g a n i c  m a t t e r  r e v e a l e d  no c o n s i s t e n t  r e d u c t i o n  I n  
t o t a l  f u n g i .  The  l e v e l  o f  i n v a s i o n  in a p p a r e n t l y  sound p e a ­
n u t  s h e l l s  and s e e d s  was c o n s i s t e n t  b u t  t h e  s p e c i e s  c o m p o s i ­
t i o n  o f  t h e  f l o r a  c h a n g e d  w i t h  s e a s o n a l  p r o g r e s s i o n .  Pen 1 - 
c 111 Ium was t h e  most  common gen us  i s o l a t e d  f r o m s h e l l s  and  
s e e d s ,  but  t h e  l e v e l  in s e e d s  was l o w e r .  The  l e v e l  o f  
Pen 1c I  1 1 1 um was h i g h e r  i n f r u i t s  f r o m  g r o u n d  t h a n  in f r u i t s  
f r o m  s t a c k s ;  Aspe r g 1 I 1 us spp o c c u r r e d  a t  l o w e r  l e v e l s  t h a n  
Pen 1c i 1 I i um. Th e  amount  o f  Aspe r g  i 11 us f r o m s e e d s  was a t  
l e a s t  t w i c e  t h a t  f r o m t h e  s h e l l .  Fusa r I u m  spp i n c r e a s e d  
s h a r p l y  i n t h e  d r i e d  m a t e r i a l .  The  a u t h o r  c a l l e d  a t t e n t i o n  
t o  t h e  f a c t  t h a t  c e r t a i n  s p e c i e s  o f  Fu sa r i um a r e  known t o  p r o ­
duce t o x i n s .
G l l l i e r  ( 3 8 )  o b s e r v e d  t h a t  t h e  a t t a c k s  by Aphanus  
s o r d I d u s  on p e a n u t s  r e s u l t e d  i n  a d e c r e a s e  i n g e r m i n a t i v e  
f a c u l t y ,  a l o s s  o f  f a t ,  an i n c r e a s e  In t h e  o i l  a c i d i t y ,  and
2 8
t h e  p o s s i b i l i t y  f o r  a c c u m u l a t i o n  o f  a f l a t o x i n .
S m i t h  ( 9 7 )  d i s c u s s e d  t h e  l aw w h i c h  g o v e r n s  t h e  l e v e l  
o f  a f l a t o x i n  p e r m i t t e d  I n p e a n u t s  b o o s t s  t h e  q u a l i t y  c o n t r o l  
c o s t s ;  s i n c e  some s p e c i e s  o f  Pen 1c I  1 1 1 um and Aspe r g I  11 us a l s o  
p r o d u c e  m y c o t o x i n s ,  r e g u l a t i o n s  c o v e r i n g  t h e  c o n t a m i n a t i o n  by 
t h e s e  f u n g i  a r e  r e q u i r e d .
STORAGE
W o o d r o o f  ( 1 1 6 )  d e s c r i b e d  t h e  r e q u i r e m e n t s  f o r  s u c ­
c e s s f u l  s t o r a g e  o f  p e a n u t s  as f o l l o w s :  h i g h  i n i t i a l  q u a l i t y
o f  p e a n u t s ,  l ow t e m p e r a t u r e  and r e l a t i v e  h u m i d i t y  d u r i n g  
s t o r a g e ,  good a i r  c i r c u l a t i o n  and an a t m o s p h e r e  f r e e  o f  o d o r ,  
s a n i t a r y  s t o r a g e  c o n d i t i o n s ,  and p r e v e n t i o n  o f  m o i s t u r e  c o n ­
d e n s a t i o n  on p e a n u t s  a f t e r  r e m o v a l  f r o m  c o l d  s t o r a g e .
Fukuda  and Maesawa ( 3 4  m e a s u r e d  t h e  f o r m a t i o n  o f  
f r e e  f a t t y  a c i d s  I n t h e  o i l  o f  p e a n u t  k e r n e l s  as an i n d e x  o f  
d e t e r i o r a t i o n  and o b s e r v e d  t h a t  t h e  m o i s t u r e  c o n t e n t  o f  k e r ­
n e l s  must  be f r o m  6 . 5  t o  8 . 0% f o r  s t o r a g e  a t  room t e m p e r a ­
t u r e  and  w i t h  t h e  r e l a t i v e  h u m i d i t y  d u r i n g  s t o r a g e  b e l o w  
68%.  At  s t o r a g e  t e m p e r a t u r e  o f  3 t o  5 ° C ,  p e a n u t s  w i t h  a 
9 . 5 % m o i s t u r e  w e r e  s a f e l y  s t o r e d  i n a room w i t h  60  t o  70% o f  
r e l a t i v e  h u m I d 1 1 y .
Fu k u d a  and Maesawa ( 3 5 )  s t u d i e d  t h e  e q u i l i b r i u m  
m o i s t u r e  l e v e l  o f  V i r g i n i a  t y p e  p e a n u t s  s t o r e d  a t  v a r i o u s
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r e l a t i v e  h u m i d i t i e s  and t e m p e r a t u r e s  and  f o u n d  t h a t  t h e  
l e v e l  o f  g r e e n  k e r n e l s  was h i g h e r  t h a n  t h a t  o f  r i p e n e d  ones  
and t h a t  t h e  m o i s t u r e  l e v e l s  o f  k e r n e l s  and s h e l l s  r e a c h e d  a 
c o m p a r a t i v e l y  l ow e q u i l i b r i u m  l e v e l  a t  h i g h e r  t e m p e r a t u r e s .
D i e n e r  and D a v i s  ( 2 5 )  s t u d i e d  t h e  l i m i t i n g  t e m p e r a ­
t u r e  and r e l a t i v e  h u m i d i t y  f o r  a f l a t o x i n  p r o d u c t i o n  by 
A s p e r g i l l u s  f 1 avus  I n s t o r e d  p e a n u t s  and o b s e r v e d  t h a t  when 
t h e  r e l a t i v e  h u m i d i t y  d u r i n g  s t o r a g e  was 99%» a f l a t o x i n  was 
f o r m e d  i n sound m a t u r e  k e r n e l s  a f t e r  42  d a y s  s t o r a g e  a t  14°C  
o r  a f t e r  21 days  a t  40®C.  The l i m i t i n g  t e m p e r a t u r e s  f o r  
a f l a t o x i n  f o r m a t i o n  In u n s h e l l e d  k e r n e l s  we r e  4 l ° C  f o r  21 
day s  and 16° C f o r  84 d a y s  o f  s t o r a g e .  The l i m i t i n g  r e l a t i v e  
h u m i d i t y  a t  3 0 ° C  f o r  a f l a t o x i n  p r o d u c t i o n  I n  sound m a t u r e  
k e r n e l s  was 84% and i n k e r n e l s  f r o m u n s h e l l e d  p e a n u t s  was  
86% f o r  84 da y s  s t o r a g e .  A f l a t o x i n  f o r m a t i o n  was g e n e r a l l y  
c o r r e l a t e d  w i t h  k e r n e l  m o i s t u r e  c o n t e n t s  o f  10% o r  m o r e .
T a n g o  e t  a l .  ( 1 0 5 ) ,  s t u d y i n g  t h e  e f f e c t  o f  r e l a t i v e  
h u m i d i t y  on t h e  q u a l i t y  o f  p e a n u t  k e r n e l s  s t o r e d  f o r  9 
mont hs  a t  room t e m p e r a t u r e  ( 2 4 * C ) ,  o b s e r v e d  t h a t  a t  r e l a t i v e  
h u m i d i t i e s  b e t w e e n  65 and  75% t h e  i n i t i a l  m o i s t u r e  c o n t e n t  
( 7 . 5 % )  d i d  n o t  c h a n g e  s I g n I f I  c a n 1 1y , b u t  b e l o w  65% r e l a t i v e  
h u m i d i t y  t h e  k e r n e l s  m o i s t u r e  c o n t e n t  d e c r e a s e d  r a p i d l y ,  
w h e r e a s  a b o v e  80% r e l a t i v e  h u m i d i t y ,  t h e  m o i s t u r e  o f  t h e  k e r ­
n e l  i n c r e a s e d  s l o w l y .  I n  s a m p l e s  s t o r e d  a t  a 90% r e l a t i v e
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h u m i d i t y ,  e v i d e n c e  o f  mo l d  g r o w t h  a f t e r  one mont h  was 
o b s e r v e d ,  w h i l e  I n s a m p l e s  a t  00% r e l a t i v e  h u m i d i t y ,  t h e  
o c c u r r e n c e  o f  f u n g i  was v e r i f i e d  a f t e r  3 m o n t h s .  At  r e 1 a ~  
t I v e  h u m i d i t y  o f  75%,  o n l y  a f t e r  n i n e  mont hs  o f  s t o r a g e  was  
t h e  p r e s e n c e  o f  mol d  o b s e r v e d .  The p r e d o m i n a n t  mol d was 
Rh i z o p u s  g e n u s ,  but  t h e  p r e s e n c e  o f  A s p e r g I  I 1 us was a l s o  
f o u n d .  T h e r e  was a d i r e c t  c o r r e l a t i o n  b e t w e e n  t h e  number  o f  
f u n g i  and y e a s t  w i t h  t h e  number  o f  t o t a l  m i c r o o r g a n i s m s  
f o u n d  In t h e  s a m p l e s .  A f l a t o x i n  was d e t e c t e d  o n l y  in t h o s e  
s a mp l e s  h a v i n g  a l a r g e  number  o f  f u n g i  and y e a s t s .  In 
s a m p l e s  s t o r e d  a t  r e l a t i v e  h u m i d i t y  a b o v e  75%,  a c o n s i d e r a b l e  
d e g r e e  o f  h y d r o l y s i s  o f  t r i g l y c e r i d e s  was o b s e r v e d .  The  
p e r o x i d e  v a l u e s  w e r e  s l i g h t l y  h i g h e r  o f  p e a n u t  o i l s  f r o m  
s a m p l e s  s t o r e d  a t  r e l a t i v e  h u m i d i t i e s  a b o v e  and b e l o w  t h e  
r a n g e  *i0 t o  60%.  T h e r e  was a d i s c o l o r a t i o n  o f  t h e  r ed  s k i n  
o f  t h e  p e a n u t  s e e d s  I n s a m p l e s  a t  r e l a t i v e  h u m i d i t i e s  b e l o w
W .
J a c k s o n  and P r e s s  ( 5 1 ) ,  I n v e s t i g a t i n g  t h e  c h a n g e s  in 
m y c o f l o r a  o f  p e a n u t s  s t o r e d  a t  k a C and 2 7 ° C  In a i r  o r  in 
h i g h  c o n c e n t r a t i o n  o f  n i t r o g e n  o r  c a r b o n  d i o x i d e ,  o b s e r v e d  
t h a t  t h e  f u n g i  p o p u l a t i o n s  on s u r f a c e s  o f  pod s  o f  u n s h e l l e d  
p e a n u t s  o r  s h e l l e d  p e a n u t s  w e r e  n o t  s i g n i f i c a n t l y  a f f e c t e d  by 
s t o r a g e  g a s e s .  A s i g n i f i c a n t  d e c r e a s e  i n  f u n g i  n umbe r s  was  
n o t e d  a t  2 7 * C ,  as c o mp a r e d  t o  *t0 C,  a f t e r  6 and 12 mont hs  o f
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s t o r a g e .
S a n d e r s  e t  a l .  ( 9 2 )  o b s e r v e d  an I n h i b i t i o n  o f  v i s i b l e  
g r o w t h ,  a f l a t o x i n  p r o d u c t i o n  and f r e e  f a t t y  a c i d s  f o r m a t i o n  
by Aspe  r g 11 I us f 1a v u s  I n  p e a n u t s  s t o r e d  a t  a p p r o x i m a t e l y  86% 
r e l a t i v e  h u m i d i t y ,  20% CO^ and 1 7 ° C ,  and  60% r e l a t i v e  h u m i d i t y ,  
40% C02 and 2 5 ° C .  A f l a t o x i n  and f r e e  f a t t y  a c i d s  l e v e l s  
d e c r e a s e d  as t h e  r e l a t i v e  h u m i d i t y  d e c r e a s e d  f r o m  99 t o  86%.
At  a g i v e n  c o n s t a n t  t e m p e r a t u r e ,  an i n c r e a s e  I n  C02 c o n c e n ­
t r a t i o n  c a u s e d  a d e c r e a s e  In a f l a t o x i n  and f r e e  f a t t y  a c i d s  
c o n t e n t s  and a t  a g i v e n  CO^ c o n c e n t r a t i o n ,  l o w e r i n g  t h e  
t e m p e r a t u r e  r e s u l t e d  I n a d e c r e a s e  o f  a f l a t o x i n  and f r e e  f a t t y  
a c i d s  c o n t e n t  in t h e  p e a n u t  k e r n e l s .
Gu p t a  and Chohan ( 4 1 )  f o u n d  t h a t  In t h e  k e r n e l s  o f  
p e a n u t  pods s t o r e d  i n  s m a l l  bags a t  room t e m p e r a t u r e ,
As pe r g I  11 us n 1 ge r p r e d o m i n a t e d ,  f o l l o w e d  by As pe r g 111 us f 1 a v u s  
and Ma c r o p h o n  i a p h a s e o  1 I ; R h I z o p u s  a r  r h 1zus , Fusa r 1um o x y -  
spo r u m , A I t e  r na  r 1 a t e n  j u s , As pe r g 111 us f u m 1ga t u s , C u r v u l a r l a  
spp and Pen i c i 1 1 i um spp w e r e  a l s o  d e t e c t e d .  Co u n t s  o f  As pe r -  
g i 1 I us n 1 ge r d e c r e a s e d  by 10 t o  20% and A s p e r g 111 us f 1 a v u s  by 
40 t o  50%,  d u r i n g  t h e  s t o r a g e  p e r i o d  o f  6 m o n t h s ,  w h e r e a s  
c o u n t s  o f  R h 1z opu s  a r r h I z u s  i n c r e a s e d  by 5 t o  10 f o l d .  in 
t h e  p e a n u t  s h e l l s  As pe r g 111 us n 1ge r p r e d o m i n a t e d  e a r l y  I n  
t h e  s t o r a g e  t h e n  s l o w l y  d e c r e a s e d  b u t  t h e  c o u n t s  o f  As pe r g 11 -  
l u s  f l a v u s  i n c r e a s e d  d u r i n g  s t o r a g e .
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J o f f e  and L i k e r  {5 A) o b s e r v e d  t h a t  Aspe rg t 11 us n I g e  r  
was t h e  d o m i n a n t  f u n g u s  d u r i n g  t h e  f i r s t  s i x  mo nt h s  o f  s t o r ­
age  o f  p e a n u t  k e r n e l s  h a r v e s t e d  f r o m  a l l  t y p e s  o f  s o l i  f r o m  
I s r a e l .  The  Pen 1c t 1 1 1 um p o p u l a t i o n  d e c l i n e d  tn t h e  e a r l y  
s t a g e s  o f  s t o r a g e .  The d e c r e a s e  o f  m o i s t u r e  c o n t e n t  o f  
s t o r e d  p e a n u t  k e r n e l s  was n o t  a l w a y s  a c c o m p a n i e d  by d e c l i n e  
In t h e  number  o f  c o l o n i e s .
J o f f e  ( 5 5 *  5 7 .  5 8 ) , ana  1yz I ng t h e  m y c o f l o r a  o f  f r e s h  
and s t o r e d  p e a n u t  k e r n e l s  in I s r a e l  d u r i n g  5 y e a r s ,  t a b u ­
l a t e d  a t o t a l  o f  109 s p e c i e s  o f  f u n g t  f r o m f r e s h  k e r n e l s  and  
153 s p e c i e s  f r o m s t o r e d  k e r n e l s .  As pe rg i 11 us n 1ge r was t h e  
s p e c i e  f o u n d  in g r e a t e s t  number  and i t  was f o u n d  more a b u n d a n t  
l y  i n s t o r e d  t h a n  i n f r e s h  k e r n e l s .  T h e r e  was no c l e a r  c o n ­
n e c t i o n  b e t w e e n  l e n g t h  o f  s t o r a g e  (7 m o n t h s )  and t h e  p r e v a ­
l e n c e  o f  f u n g i .  T o x i c i t y  t e s t s  i n d i c a t e d  t h a t  o n l y  6 . 4 % o f  
t h e  f r e s h  k e r n e l s  and 32% o f  s t o r e d  k e r n e l s  w e r e  t o x i c .
Cobb e t  a l .  ( 1 4 ) ,  s t u d y i n g  t h e  c h e m i c a l  and m i c r o ­
b i o l o g i c a l  c h a n g e s  t h a t  o c c u r  i n  u n s h e l l e d  g r e e n  p e a n u t s  when 
s t o r e d  a t  t e m p e r a t u r e s  a b o v e  f r e e z i n g  and t h e  r e l a t i o n  o f  
such c h a n g e s  t o  a c c e p t a b i l i t y  o f  t h e  n u t s  f o r  s u b s e q u e n t  
p r o c e s s i n g ,  o b s e r v e d  t h a t  d u r i n g  s t o r a g e  a t  2 ° C and 50% r e l a ­
t i v e  h u m i d i t y ,  o r  a t  2 ° C and 70% r e l a t i v e  h u m i d i t y ,  s i x  b e n e ­
f i c i a l  e f f e c t s  o c c u r r e d :  d e c r e a s e s  I n m o i s t u r e  c o n t e n t ,
p e r o x i d e  v a l u e ,  f r e e  f a t t y  a c i d s  c o n t e n t ,  f r e e  m o n o c a r b o n y l s ,
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and a l s o  In b a c t e r i a l  and mo l d  c o u n t s .  S a mp l e s  wer e  
o r g a n o l e p t i c a l l y  a c c e p t a b l e  a f t e r  6 0  d a y s  o f  s t o r a g e .
SORTING
P a t t l n s o n  e t  a l .  ( 6 1 )  s t u d i e d  t h e  s e p a r a t i o n  o f  
a f l a t o x i n  i n f e c t e d  p e a n u t  k e r n e l s  by p a s s i n g  t h e  k e r n e l s  
t h r o u g h  a p n e u m a t i c  a i r  s e p a r a t o r  t o  r emove  d u s t ,  s t r i n g ,  
l o o s e  s k i n s  and l i g h t  w e i g h t  k e r n e l s ,  t h e n  g r a d i n g  i n t o  d i f ­
f e r e n t  s i z e s  and f i n a l l y  p a s s i n g  t h e  k e r n e l s  t h r o u g h  a c o l o r  
s o r t i n g  m a c h i n e .  T h i s  s o r t i n g  y i e l d e d  88% o f  a c c e p t a b l e  k e r ­
n e l s  w i t h  l e s s  t h a n  O.OOSppm o f  a f l a t o x i n ,  s t a r t i n g  w i t h  
m a t e r i a l  w i t h  0 . 0 5  t o  0 . 2 9 p p m  o f  a f l a t o x i n .  The mean v a l u e s  
o f  t he  d i s t r i b u t i o n  o f  a f l a t o x i n  in k e r n e l s ,  o b t a i n e d  by 
t h e  a u t h o r  a r e  shown I n T a b l e  5 .
B o c k e I e e - M o r v a n  and G i I  1 l e r  ( 1 1 )  hand  s o r t e d  p e a n u t  
pods I n t o  t h e  c a t e g o r i e s  g o o d ,  s p l i t ,  b r o k e n ,  p i e r c e d ,  
gnawed by t e r m i t e s  and b l a c k  end p o d s .  T h e y  o b s e r v e d  t h a t  
t h e  i n t a c t  pods t h a t  c o r r e s p o n d e d  t o  73% o f  t h e  t o t a l  had  
2k% o f  t h e  a f l a t o x i n  c o r r e s p o n d i n g  t o  t h a t  o f  t h e  o r i g i n a l  
s a m p l e s  and t h e  p i e r c e d  pods t h a t  c o r r e s p o n d e d  t o  4 . 3% o f  t h e  
t o t a l ,  a c c o u n t e d  f o r  40% o f  t h e  o r i g i n a l  a f l a t o x i n .  The o n l y  
l o t  o f  p e a n u t  pods w i t h  r e l a t i v e l y  l ow a f l a t o x i n  c o n t e n t  
b e f o r e  s o r t i n g ,  y i e l d e d  z e r o  t o  l e s s  t h a n  5ppb o f  a f l a t o x i n  
a f t e r  s o r t i n g .  By hand s o r t i n g  w r i n k l e d  s e e d s ,  s e e d s  w i t h
3 *
T a b l e  5-  D i s t r i b u t i o n  o f  A f l a t o x i n  B (ppm)  I n D i f f e r e n t  
F r a c t i o n s  A f t e r  A i r  S e p a r a t i o n ,  S i z e  G r a d i n g  and C o l o r  S o r t ­
i ng  ( 8 l ) .
Samp 1e s V i r g i n i a
Ty p e
N a t a l
Type
O r i g i n a l 0 . 2 9 0 . 0 5
A i r  r e j e c t s 0 . 36 0.  1 5
La r ge  s i z e 0 . 0 0 1 --------
Me d i um s i z e 0 w 00 0.  04
Sma l l  s i z e 0 . 2  1 0 . 0 9
L a r g e - a c c e p t e d  c o l o r 0 . o o 4 --------
r e j e c t e d  c o l o r 0 . 1 1 --------
M e d i u m - a c c e p t e d  c o l o r 0 . 0 0 3 0 . 0 0 5
r e j e c t e d  c o l o r 0 . 2 2 0.  1
Sma1 1 - a c c e p t e d  c o l o r 0.01* 0 . 0 0 5
re j e c  t e d  c o l  o r 0 . 22 0 . 1
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s i g n  o f  mol d  a t t a c k ,  b r o k e n  s e e d s ,  s k i n n e d  s e e d s  and s e e d s  o f  
a b n o r m a l  c o l o r ,  p r o d u c t s  a l m o s t  f r e e  o f  a f l a t o x i n  we r e  
o b t a i n e d .
P e t t i t  and T a b e r  ( 8 3 ) o b s e r v e d  t h a t  by r e m o v i n g  
damaged k e r n e l s ,  mo l d y  k e r n e l s  and s m a l l  k e r n e l s  I m p r o v e d  
t h e  m a r k e t  q u a l i t y  b u t  d i d  n o t  c o m p l e t e l y  e l i m i n a t e  a f l a t o x i n  
c o n t a m i n a t i o n  b e c a u s e  t h e y  f o u n d  t h a t  3% o f  t h e  sound m a t u r e  
k e r n e l s  t h a t  we r e  s c r e e n e d  f o r  m i n i m a l  s i z e  c o n t a i n e d  a f l a ­
t o x i n  l e v e l  g r e a t e r  t h a n  3 0 p p b .
W i l s o n  and F l o w e r s  ( 1 1 5 )  comment ed t h a t  q u a l i t y  me a ­
s u r e s  hav e  been i n s t i t u t e d  i n t h e  U n i t e d  S t a t e s  t o  e n s u r e  
t h a t  a f l a t o x i n  does n o t  e x c e e d  2 0 p p b  i n  c o n s u me r  p e a n u t s  and  
p e a n u t  p r o d u c t s  bu t  t h e r e  i s  an u n a v o i d a b l e  l ow l e v e l  o f  
a f l a t o x i n  c o n t a m i n a t i o n  ( t r a c e  t o  5 0 p p b )  t h a t  can o c c u r  b e f o r e  
t h e  p e a n u t s  a r e  dug .  By a n a l y z i n g  sound m a t u r e  k e r n e l s  a t  
t h e  t i m e  o f  d i g g i n g  t h e y  f o u n d  t h e  f o l l o w i n g  o f  Aspe rg i 11 us 
f  1 a v u s  i n f e c t i o n  i n 1 9 7 3 ,  0 . 9 % o u t  o f  8 , 0 0 0  s e e d s ;  i n 1 9 7 **, 
1 . A 2  o u t  o f  3 , 0 0 0  s e e d s ;  and i n 1 9 7 5 _ 7£>, 0 . 6 ^  o u t  o f  2 , 0 0 0  
s e e d s .  The  l ow l e v e l  a f l a t o x i n  c o n t a m i n a t i o n  o f  p e a n u t s  may 
be e n d e m i c  and t h e  c u r r e n t  s o r t i n g  p r o c e d u r e s  may n o t  be 
e f f e c t i v e  in r e m o v i n g  u n b l e m i s h e d  c o n t a m i n a t e d  p e a n u t s .
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ENZYMES
I n g l e t t  ( 4 9 )  p u b l i s h e d  t h e  r e s u l t s  o f  I n v e s t i g a t i o n s  
c o n d u c t e d  by S t .  A n g e l o  and Ory on t h e  p u r i f i c a t i o n  and mea­
s u r e m e n t  o f  t h e  p e a n u t  l i p o x y g e n a s e  a c t i v i t y .  T h i s  enzyme  
I s  p r i m a r i l y  r e s p o n s i b l e  f o r  b i o c h e m i c a l  o x i d a t i o n  o f  t h e  
d o u b l e  bonds o f  l l n o t e l c  a c i d  by m o l e c u l a r  o x y g e n  t o  g e n e r a t e  
h y d r o p e  r o x  i d e s .
S a n d e r s  e t  a l .  ( 9 3 )  i d e n t i f i e d  t h r e e  i s o e n z y m e s  o f  
l i p o x y g e n a s e  f r o m  p a r t i a l l y  p u r i f i e d  l i p o x y g e n a s e  f r o m  p e a ­
n u t  s e e d s .
S t .  A n g e l o  and Or !  ( 9 9 )  o b s e r v e d  t h a t  i n t a c t  raw 
p e a n u t s  can be s t o r e d  f o r  a b o u t  5 mont h s  a t  4 ° C w i t h o u t  a p p r e ­
c i a b l e  p e r o x i d a t i o n ;  t h e r e a f t e r ,  p e r o x i d a t i o n  p r o c e e d s  but  a t  
a s l o w e r  r a t e  t h a n  t h a t  i n r o a s t e d  p e a n u t s .
M i t c h e l l  and H a l p h r u s  ( 6 9 ) ,  s t u d y i n g  t h e  e f f e c t  o f  
h e a t  p r o c e s s i n g  on t h e  a c t i v i t i e s  o f  s e v e r a l  enz y me s  i n r e l a ­
t i o n  t o  t h e  l i p i d  s t a b i l i t y  in S p a n i s h  p e a n u t s ,  d i d  no t  f i n d  
l i p o x y g e n a s e  i n w h o l e  s h e l l e d  p e a n u t s  a f t e r  s t e a m i n g  f o r  2 
m i n u t e s  a t  100**C bu t  f o u n d  a s l i g h t  p e r o x i d a s e  a c t i v i t y  a f t e r  
30 m i n u t e s  a t  1 0 0 ° C .
Fuk uda  ( 3 3 ) ,  s t u d y i n g  t h e  d i s t r i b u t i o n  o f  l i p o x y g e n a s e  
among m o l d s ,  y e a s t s  and b a c t e r i a ,  f o u n d  t h a t  o n l y  A s p e r g 111 us 
and R h I z o p u s  c o n t a i n e d  l i p o x y g e n a s e .
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R e m a k r i s h n a n  and B a n e r j e e  ( 8 8 ,  8 9 ,  9 0 )  o b s e r v e d  t h a t  
A s p e r g i l l u s  n I ge r , Aspe rg M 1 us f 1 avu s  . Aspe r g I  I I us o r  I z a e  . 
Aspe rg M 1 us f u m l g a t u s , Pen 1 c 1 I 1 i uni c h r y z o g e n u m  and R h I z o p u s  
spp I s o l a t e d  f r o m  s e v e r a l  o i l s e e d s ,  p r o d u c e d  a l i p a s e  c a p a b l e  
o f  h y d r o l y z i n g  p e a n u t  o i l .  The p e r c e n t a g e  o f  h y d r o l y s i s  
v a r i e d  d i r e c t l y  w i t h  t h e  c o n c e n t r a t i o n  o f  e n z y m e ,  bu t  t h e  
enz y me  f r o m  Aspe r g 1 I 1 us n I ge r and A s p e r g 11 I us f I a v u s  showed  
t h e  h i g h e s t  l i p o l y t i c  a c t i v i t i e s  a t  t h e  op t i mu m t e m p e r a t u r e  
o f  35 t o  3 7 ° C .
P a t t e e  and Sessoms ( 7 6 )  o b s e r v e d  t h a t  t h e  i n c r e a s e  o f  
f a t  a c i d i t y  was h i g h l y  c o r r e l a t e d  w i t h  t h e  amount  o f  v i s i b l e  
m o i d g r o w t h  and t h a t  t h e  i m m e d i a t e  i n c r e a s e  I n  f a t  a c i d i t y  
a p p e a r e d  t o  be a s e n s i t i v e  i n d i c a t o r  o f  As pe rg i 1 I us f I a v u s  
in t h e  i n i t i a l  s t a g e s  o f  d e v e l o p m e n t .
D i e n e r  and D a v i s  ( 2 3 ,  2 5 )  o b s e r v e d  t h a t  t h e  f r e e  
f a t t y  a c i d s  we r e  c o r r e l a t e d  w i t h  a f l a t o x l n  p r o d u c t i o n  when  
As pe r g I  1 I us f 1 a vu s was d o m i n a n t  i n t h e  m y c o f l o r a  o f  p e a n u t s  
a t  14 t o  k 0 ° C , and t h a t  f r e e  f a t t y  a c i d s  l e v e l s  can be an 
i n d e x  o f  t o t a l  f u n g a l  g r o w t h .
MATURI TY OF PEANUT
W o o d r o o f  ( 1 1 6 )  e m p h a s i z e d  t h e  i m p o r t a n c e  o f  t h e  
t i m i n g  o f  p e a n u t  h a r v e s t ,  s i n c e  i t  can g r e a t l y  a f f e c t  t h e  
y i e l d  and k e r n e l  q u a l i t y .  When h a r v e s t e d  t o o  e a r l y  many o f
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t h e  pods w i l l  be I m m a t u r e  w i t h  s h r i v e l e d  k e r n e l s  and when 
h a r v e s t e d  t o o  l a t e ,  many o f  t h e  pods may be l o s t .  The  o p t i ­
mum m a t u r i t y  I s  i m p o r t a n t  t o  t h e  p r o d u c e r  b e c a u s e  p e a n u t s  
c o n t i n u e  t o  g r o w and g a i n  w e i g h t  u n t i l  f u l l y  m a t u r e .  I t  I s  
I m p o r t a n t  t o  t h e  s h e l t e r  b e c a u s e  q u a l i t y  g r a d e s  a r e  d e p e n d e n t  
on f a c t o r s  r e l a t e d  t o  m a t u r i t y ,  and I t  I s  I m p o r t a n t  t o  t h e  
c o n s u me r s  b e c a u s e  t h i s  a f f e c t s  t h e  k e r n e l s '  s i z e ,  t e x t u r e ,  
f l a v o r  and  c o l o r .
H i l l e r  and Bu r n s  ( 6 7 )  f o u n d  t h a t  t h e  o b j e c t i v e  c o l o r  
m e a s u r e m e n t  o f  t h e  i n t e r n a l  h u l l  c o l o r  was r e l a t e d  t o  p e a n u t  
k e r n e l  m a t u r i t y  and t h a t  t h e  i n t e r n a l  h u l l  c o l o r  was s i g ­
n i f i c a n t l y  r e l a t e d  t o  k e r n e l  d e n s i t y  and l i g h t  t r a n s m i t t a n c e  
o f  t he  o i l  a t  k80  mp. T h e r e f o r e  t h e  o b j e c t i v e  e v a l u a t i o n  
o f  t h e  i n t e r n a l  h u l l  s u r f a c e  c o l o r  o f  p e a n u t s  was f e a s i b l e  
as a good i n d e x  o f  m a t u r i t y  and q u a l i t y .  Young ( 1 2 2 )  
m e a s u r e d  t h e  d e g r e e  o f  m a t u r i t y  o f  p e a n u t  k e r n e l s  by d e t e r m i n ­
i ng  t h e  amount  o f  a r g i n i n e  I n f r e e  a m i n o  a c i d s  p r e s e n t  I n  
p e r c h l o r a t e  e x t r a c t s .  C l e a r l y  I m m a t u r e  p e a n u t s  c o n t a i n e d  
much h i g h e r  l e v e t s  o f  f r e e  a r g i n i n e  t h a n  m a t u r e  k e r n e l s .
P a t t e e  e t  a l .  ( 7 9 )  o b s e r v e d  t h a t  t h e  c h a n g i n g  o f  t h e  
s e e d - h u l l  w e i g h t  r a t i o  d u r i n g  t h e  m a t u r a t i o n  o f  t h e  p e a n u t  
f r u i t s  can be an i n d e x  o f  m a t u r i t y .  The  s e e d - h u l l  w e i g h t  
r a t i o  was d e t e r m i n e d  in a i r  d r i e d  p o d s .  T h e y  n o t i c e d  t h a t  
p e a n u t  s e e d s  I n c r e a s e d  w i t h  m a t u r i t y ,  t h e n  d e c r e a s e d  a f t e r
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f u l 1 m a t u r 1 t y .
H a l l t d a y  ( 4 4 )  o b s e r v e d  a g r a d u a l  i n c r e a s e  I n  o i l  c o n ­
t e n t  w i t h  i n c r e a s i n g  m a t u r i t y  o f  t h e  p e a n u t .  He comment ed  
t h a t  tn t h o s e  y e a r s  when t h e  g r o w i n g  s e a s o n  i s  r e s t r i c t e d  due 
t o  a s h o r t  r a i n y  s e a s o n ,  I t  i s  p o s s i b l e  t h e  a v e r a g e  o i l  c o n ­
t e n t  w o u l d  be r e d u c e d  by t h e  l o w e r i n g  o f  t h e  a v e r a g e  m a t u r i t y  
o f  t h e  c r o p  a t  t h e  t i m e  o f  h a r v e s t i n g .
A r i s t i z a b a l  e t  a l .  ( 3 ) ,  I n v e s t i g a t i n g  t h e  p h y s i c a l ,  
c h e m i c a l  and o r g a n o l e p t i c  p r o p e r t i e s  o f  m a t u r e  and I m m a t u r e  
p e a n u t  k e r n e l s ,  o b s e r v e d  t h a t  m a t u r e  k e r n e l s  w e r e  a s s o c i a t e d  
w i t h  mor e o i l  and l e s s  r e d u c i n g  s u g a r ,  l i g h t e r  c o l o r ,  l e s s  
d e n s i t y ,  l o w e r  s h e a r  p r e s s  r e a d i n g ,  a h i g h e r  p e r c e n t  t r a n s ­
m i t t a n c e  o f  o i l  a t  480  mu,  and 4 5 0  mu and a l s o  h i g h e r  h e d o n i c  
s c o r e s  f o r  f l a v o r ,  c o l o r ,  t e x t u r e  and p r o d u c t  a c c e p t a n c e .
Young and T a i  ( 1 2 5 )  o b s e r v e d  t h a t  t h e  p e r c e n t a g e  o f  
p r o t e i n  was h i g h e r  In I m m a t u r e  t h a n  in m a t u r e  p e a n u t  s e e d s  
and t h a t  t h e  a p i c a l  s e e d s  a l s o  had a h i g h e r  p r o t e i n  c o n t e n t  
t h a n  t h e  b a s a l  ones  b e c a u s e  pod e n l a r g e m e n t  p r o c e e d s  f r om  
base  t o  a p e x  and was a s s o c i a t e d  w i t h  f a s t e r  d e v e l o p m e n t  o f  t he  
b a s a l  s e e d s  w i t h  c o n s e q u e n t  e a r l i e r  m a t u r a t i o n .  T h e y  a l s o  
f o u n d  t h a t  s e e d s  w i t h  a h i g h e r  d r y  w e i g h t  had a s i g n i f i c a n t l y  
l o w e r  p r o t e i n  c o n t e n t .
P a t t e e  e t  a l .  ( 7 8 ) ,  i n v e s t i g a t i n g  t h e  c o m p o s i t i o n  
c h a n g e s  o f  p e a n u t  s e e d s  d u r i n g  t h e  m a t u r a t i o n ,  o b s e r v e d  t h a t
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s t a r c h  r e a c h e d  a maxi mum j u s t  bey o nd  m i d d l e  m a t u r i t y  and  
t h e n  r e m a i n e d  c o n s t a n t ,  s u g a r  I n c r e a s e d  t h r o u g h o u t  m a t u r a ­
t i o n  and l i p i d  c o n t e n t  became maxi mum a t  f u l l  m a t u r i t y  b u t  
t h e n  d e c l i n e d  a t  o v e r - m a t u r i t y .
P a t t e e  e t  a l .  ( 7 7 ) ,  s t u d y i n g  t h e  c h a n g e s  in c a r o t e n o i d  
and o i l  c o n t e n t s  d u r i n g  m a t u r a t i o n  o f  p e a n u t  s e e d s  w i t h  
r e f e r e n c e  t o  t h e  c h a n g e s  I n c o l o r  o f  p e a n u t  o i l  d u r i n g  t h e  
m a t u r a t i o n ,  o b s e r v e d  t h a t  t h e  c a r o t e n o i d  c o n t e n t  In s e e d s  
I n c r e a s e d  r a p i d l y  b e t w e e n  t h e  k t h  and 7 t h  week f r o m  p e g g i n g  
and t h e n  r e m a i n e d  a t  a n e a r l y  c o n s t a n t  l e v e l .  H o we v e r  t h e  
c o n c e n t r a t i o n  o f  c a r o t e n o i d  i n  o i l  d e c l i n e d  by 50% b e t w e e n  
t h e  6 t h  and 12 1 h w e e k ,  due t o  a d i l u t i o n  p r o d u c e d  by t h e  
r a p i d  i n c r e a s e  i n t h e  o i l  c o n t e n t .
H a r - T z o o k  ( * *7)  o b s e r v e d  t h a t  t h e  o i l  o f  i m m a t u r e  p e a ­
n u t  k e r n e l s  had l e s s  p a l m i t i c  and o l e i c  a c i d s ,  and mor e  
l i n o l e i c  a c i d ,  t h a n  t h e  o i l  o f  m a t u r e  k e r n e l s .  W o r t h i n g t o n  
( 1 1 7 )  o b s e r v e d  t h a t  t h e  p a l m i t i c ,  l i n o l e i c ,  l i n o l e n i c  and  
b e h e n i c  a c i d s  in t h e  c o t y l e d o n s '  o i l  d e c r e a s e d  w i t h  t h e  
m a t u r i t y  o f  t h e  p e a n u t  s e e d s ,  but  t h e  l e v e l  o f  o l e i c  a c i d  
i n c r e a s e d  w i t h  m a t u r i t y .  Young ( 1 1 2 )  r e p o r t e d  t h a t  t h e  o i l  
o f  m a t u r e  p e a n u t  k e r n e l s  u s u a l l y  c o n t a i n  more s t e a r i c  and  
o l e i c  a c i d s  and l e s s  l i n o l e i c ,  p a l m i t i c ,  a r a c h i d t c ,  e l c o s e n o i c ,  
l i n o l e n i c ,  b e h e n i c  and l i g n o c e r i c  a c i d s .  Young e t  a l .  ( 1 2 3 )  
o b s e r v e d  t h a t  t h e  o I e i c - I i n o t e i c  a c i d s  r a t i o  w h i c h  c o r r e l a t e d
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w i t h  o i l  s t a b i l i t y  w e r e  h i g h e r  I n m a t u r e  p e a n u t s .
B e u c h a t  e t  a l .  ( 9 )  r e p o r t e d  t h a t  t h e  a p p l i c a t i o n  o f  
t h e  f o l i a r  f u n g i c i d e  c h 1o r o t h a 1 on I 1 f o r  c o n t r o l  o f  Ce r c o s p o r a  
l e a f s p o t  d e l a y e d  t h e  m a t u r i t y  o f  t h e  p e a n u t  k e r n e l s .
Thomas e t  a l .  ( 1 0 7 )  c l a s s i f i e d  p e a n u t  k e r n e l s  o f  a 
S p a n i s h  t y p e  p e a n u t ,  a c c o r d i n g  t o  s i z e ,  I n t o  t h e  c a t e g o r i e s  
m a t u r e  w i t h  k e r n e l s  f r o m  1 7 / 6 4  t o  2 2 / 6 4  i n c h e s ,  i m m a t u r e  f r o m  
1 5 / 6 4  t o  1 7 / 6 4  i n c h e s ,  and u n d e v e l o p e d  f r o m 1 2 / 6 4  t o  1 5 / 6 4  
I n c h e s .  O r g a n o l e p t i c  e v a l u a t i o n s  o f  d r y  r o a s t e d  n u t s  and  
p e a n u t  b u t t e r  p r e p a r e d  f r o m  c l a s s i f i e d  k e r n e l s  showed t h a t  
m a t u r e  k e r n e l s  w e r e  c o n s i s t e n t l y  s u p e r i o r  I n  q u a l i t y .  The  
a v e r a g e  s c o r e s  o f  two y e a r s  f o r  m a t u r e ,  i m m a t u r e  and u n d e ­
v e l o p e d  k e r n e l s  we r e  2 . 6 1 ,  2 . 1 8  and 1 , 2 1 ,  r e s p e c t i v e l y .  
P e a n u t s  c l a s s i f i e d  as u n d e v e l o p e d  a l w a y s  p r o d u c e d  p r o d u c t s  
r a t e d  p o o r  i n  q u a l i t y  by t h e  p a n e l ,  s h o wi n g  t h a t  s u p e r i o r  
p e a n u t  p r o d u c t s  can be p r o d u c e d  c o m m e r c i a l l y  by s c r e e n i n g  
o u t  u n d e v e l o p e d  and i m m a t u r e  k e r n e l s .  T h e y  a l s o  o b s e r v e d  
t h a t  i r r i g a t i o n  and s o i l  t r e a t m e n t  w i t h  f u n g i c i d e  i n c r e a s e d  
t h e  p e r c e n t a g e  o f  m a t u r e  p e a n u t s  w i t h  c o n s e q u e n t  d e c r e a s e  o f  
I mm a t u r e  and u n d e v e l o p e d  k e r n e l s  p e r c e n t a g e .  O r g a n o l e p t i c  
e v a l u a t i o n  o f  p e a n u t  b u t t e r ,  f r i e d  n u t s  and d r y  r o a s t e d  n u t s  
p r o d u c e d  f r o m c o n t r o l ,  i r r i g a t e d ,  s o i l  f u n g i c i d e s  and I r r i ­
g a t e d  p l u s  a p p l i c a t i o n  o f  s o i l  f u n g i c i d e s  showed t h a t  m a t u r e  
p e a n u t s  gr own on i r r i g a t e d  s o i l  p r o d u c e d  s u p e r i o r  p r o d u c t s .
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The i m p r o v e m e n t  o f  q u a l i t y  r e s u l t i n g  f r o m  t r e a t i n g  t h e  s o i l  
w i t h  f u n g i c i d e s  was s t a t i s t i c a l l y  s i g n i f i c a n t .  The  a v e r a g e  
r a t i n g  o f  o r g a n o l e p t i c  e v a l u a t i o n  o f  p e a n u t  p r o d u c t s  in t wo  
y e a r s ,  f o r  c o n t r o l ,  s o i l  f u n g i c i d e ,  i r r i g a t e d  and  s o i l  f u n g i ­
c i d e s  p l u s  I r r i g a t e d  wer e  1 . 1 7 ,  1 - 3 2 ,  1 . 5 8  and 1 . 9 3 ,  r e s p e c t ­
i v e l y .
H i l l e r  ( 6 6 ) ,  s t u d y i n g  t h e  b i o l o g i c a l ,  p h y s i c a l  and  
c h e m i c a l  c h a n g e s  in p e a n u t s  a t  t wo s t a g e s  o f  m a t u r i t y  c a u s e d  
by c u r i n g  and h e a t  t r e a t m e n t ,  o b s e r v e d  t h a t  t h e  m a j o r  s i g n i f i ­
c a n t  d i f f e r e n c e  was n o t  due t o  t r e a t m e n t  b u t  t o  m a t u r i t y  
a l o n e .  H o w e v e r ,  t h e s e  d i f f e r e n c e s  c o u l d  be e m p h a s i z e d  by 
t h e s e  t r e a t m e n t s  b e c a u s e  as h e a t  i n a c t i v a t i o n  t o o k  p l a c e ,  a l l  
i n d i c e s  o f  k e r n e l  q u a l i t y  d e t e r i o r a t e d ,  p a r t i c u l a r l y  t h e  
o r g a n o l e p  t i c .
M a c D o n a l d  ( 6 2 )  c a u t i o n e d  a g a i n s t  l e a v i n g  t h e  c r o p  on 
t h e  g r o u n d  bey ond  t h e  s t a g e  o f  o p t i mu m m a t u r i t y  due t o  t h e  
d a n g e r  o f  i n v a s i o n  o f  t h e  k e r n e l s  by f u n g i  a l r e a d y  e s t a b l i s h e d  
on t h e  s h e l l s .
P o r t e r  and W r i g h t  ( 8 6 )  f o u n d  t h a t  t h e  s h e l l  and se e ds  
o f  m a t u r e ,  l a r g e r  f r u i t  w e r e  i n v a d e d  l e s s  f r e q u e n t l y  by 
As pe rg i 1 1 u s f  I avus  t h a n  we r e  i m m a t u r e  w h o l e  f r u i t s .  T h e y  
a t t r i b u t e d  t h i s  h i g h e r  I n v a s i o n  fn i m m a t u r e  f r u i t s  t o  t he  
h i g h e r  m o i s t u r e  c o n t e n t  and t o  t h e  t e x t u r e  o f  t h e  s h e l l  t h a t  
makes i t  become mor e  p r o n e  t o  m e c h a n i c a l  damage d u r i n g  d i g g i n g
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t h a n  m a t u r e  f r u i t s ,  w h i c h  c o n t a i n  l e s s  m o i s t u r e  and a r e  
c o v e r e d  by a f a i r i y  h a r d  s h e l l .  The wounded t i s s u e  c o u p l e d  
w i t h  t h e  a v a i l a b i l i t y  o f  m o i s t u r e  f r o m  w i t h i n  t h e  i mma t u r e  
f r u i t  c o u l d  s t i m u l a t e  s p o r e  g e r m i n a t i o n  and f u n g a l  d e v e l o p ­
m e n t .
Mi x o n  and Ro g e r s  ( 7 1 )  o b s e r v e d  t h a t  i m m a t u r e  and  
o v e r m a t u r e  k e r n e l s  o f  As pe r g I  I 1 us f I a v u s  r e s i s t a n t  and s u s ­
c e p t i b l e  g e n o t y p e  o f  p e a n u t s  we r e  more s u s c e p t i b l e  t o  A s pe r -  
g 1 I 1 us f 1avus  c o l o n i z a t i o n  t h a n  sou nd  and m a t u r e  k e r n e l s .
D i e n e r  e t  a l .  ( 2 2 )  f o u n d  t h a t  o v e r m a t u r e  p e a n u t  
k e r n e l s  and s h e l l s  wer e  more f r e q u e n t l y  i n v a d e d  by As pe rg i 11 us 
f 1 a v u s  t h a n  m a t u r e  p e a n u t  f r u i t s .
D i e n e r  and D a v i s  ( 2 3 )  f o u n d  t h a t  a f l a t o x i n  was not  
p r o d u c e d  in e i t h e r  sound  m a t u r e  o r  i m m a t u r e  p e a n u t  k e r n e l s  
s t o r e d  f o r  a s h o r t  t i m e  a t  85% r e l a t i v e  h u m i d i t y ,  e v e n  t h o u g h  
t h e  i mm a t u r e  k e r n e l s  c o n t a i n e d  an a v e r a g e  o f  13% m o i s t u r e  as 
c o mp a r e d  w i t h  9 t o  10% I n sound m a t u r e  k e r n e l s .  A mi n i mum  
o f  11 t o  12% m o i s t u r e  was r e q u i r e d  f o r  a f l a t o x i n  f o r m a t i o n  
i n  sound m a t u r e  k e r n e l s ;  w h e r e a s ,  a p p r o x i m a t e l y  15% was 
r e q u i r e d  i n i mm a t u r e  k e r n e l s .  D i e n e r  and D a v i s  ( 2 5 )  o b s e r v e d  
t h a t  a f l a t o x i n  was f o u n d  i n I mm a t u r e  k e r n e l s  and i n  damaged  
o r  b r o k e n  m a t u r e  k e r n e l s ,  b u t  n o t  i n m a t u r e  p e a n u t  k e r n e l s  
when s a m p l e s  w e r e  s t o r e d  f o r  84 day s  a t  t e m p e r a t u r e  o f  3 0 ° C  
and 8A% o f  r e l a t i v e  h u m i d i t y .
GROWING LOCATION
Young ( 1 2 2 )  , s t u d y i n g  p e a n u t s  gr own In G e o r g i a  and  
O k l a h o m a ,  o b s e r v e d  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  e f f e c t s  
o f  t h e  t wo l o c a t i o n s  on f a t t y  a c i d  c o m p o s i t i o n  and s t a b i l i t y  
t o  o x i d a t i v e  r a n c i d i t y  o f  o i l s ,  and on t h e  f r e e  a m i n o  a c i d s  
c o m p o s i t i o n .  Young e t  a ! .  ( 12 6 ) ,  s t u d y  I ng  9 v a r i e t i e s  o f
S p a n i s h  t y p e  p e a n u t s  grown in G e o r g i a  and O k l a h o m a ,  o b s e r v e d  
a s i g n i f i c a n t  d i f f e r e n c e  in t h e  a c i d  c o m p o s i t i o n  o f  o i l s  f r o m  
t h e  t wo l o c a t i o n s  bu t  t h e  v a r i a t i o n  on f a t t y  a c i d  c o m p o s i t i o n  
due t o  v a r i e t y  was much l e s s  i n Ok l a h o ma  t h a n  in G e o r g i a .  
G e o r g i a  p e a n u t  o i l  g a v e  h i g h e r  p e r c e n t a g e s  o f  p a l m i t i c  and  
o l e i c  a c i d s ,  l o w e r  p e r c e n t a g e  o f  l i n o l e i c  a c i d  and a 50% 
l o n g e r  s h e l f  l i f e  o f  s o l v e n t  e x t r a c t e d  o i l  t h a n  t h e  o i l  f r o m  
O k l a h o m a .  T h e s e  d i f f e r e n c e s  in f a t t y  a c i d  c o m p o s i t i o n  o f  
p e a n u t s  grown i n  t h e  s o u t h w e s t  a r e a  w e r e  t h o u g h t  t o  be due 
t o  l o w e r  t e m p e r a t u r e s  d u r i n g  s e e d  m a t u r a t i o n .
H o l a d a y  and P e a r s o n  ( ^ 8)  r e p o r t e d  t h a t  t h e  g e n o t y p e  
d i f f e r e n c e s  o f  p e a n u t s  and t e m p e r a t u r e  o f  g r o w i n g  l o c a t i o n s  
a f t e r  p e g g i n g  s i g n i f i c a n t l y  a f f e c t e d  t h e  t o t a l  o i l  c o n t e n t  
and  t h e  f a t t y  a c i d  c o m p o s i t i o n  o f  t h e  p e a n u t  o i l .  P e a n u t s  
gr own tn l o c a t i o n s  w h e r e  t h e  mean t e m p e r a t u r e  was l o w e s t  a f t e r  
p e g g i n g  had s i g n i f i c a n t l y  h i g h e r  l e v e l s  o f  l i n o l e i c  a c i d  and  
l o w e r  l e v e l s  o f  o l e i c  a c i d .  The t o t a l  o i l  c o n t e n t  t e n d e d  t o
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d e c r e a s e  w i t h  a d e c r e a s e  I n t e m p e r a t u r e  a f t e r  p e g g i n g ,  but  
t h e  p r o t e i n  c o n t e n t  was n o t  a f f e c t e d  by t h e  d i f f e r e n t  t e m p e r a ­
t u r e  r e g i m e s .  P e a n u t s  o f  S p a n i s h  t y p e  we r e  l e s s  a f f e c t e d  
t h a n  t h e  R u n n e r  o r  V i r g i n i a  t y p e s  by t h e  t e m p e r a t u r e s  o f  
g r o w t h  p e r  I o d .
Brown e t  a l .  ( 1 2 )  r e c o r d e d  h i g h e r  l t n o l e a t e  and  
t o w e r  p a l m i t a t e  and o l e a t e  c o n t e n t  In m a t u r e  p e a n u t s  f r o m  
t h e  n o r t h e r n  as c o mp a r e d  t o  s o u t h e r n  g r o w i n g  r e g i o n s .  D i f ­
f e r e n c e s  a l s o  w e r e  f o u n d  I n t h e  c o n t e n t  o f  s t e r a t e ,  e i c o s e n o a t e  
and b e h e n a t e .  S p a n i s h  t y p e  p e a n u t s  w e r e  l e s s  s e n s i t i v e  t o  
t h e  g r o w i n g  l o c a t i o n s  t h a n  w e r e  t h e  V i r g i n i a  and  R u n n e r  t y p e  
p e a n u t s .  T h e y  showed t h a t  1 a 1 1 1 u d e - re 1 a t e d  e f f e c t s  p l a y  mor e  
s i g n i f i c a n t  r o l e s  in p e a n u t  o i l  c o m p o s i t i o n  t h a n  e a s t - w e s t  
e f f e c t s .  T h e y  d i s c u s s e d  t h e  p o s s i b i l i t y  t h a t  t h e  c h a n g e  i n  
p e a n u t  o i l  c o m p o s i t i o n  was p r o b a b l y  a s s o c i a t e d  w i t h  e f f e c t s  
I n d u c e d  by d i f f e r e n c e s  In s o i l  t e m p e r a t u r e .
Brown e t  a l .  ( 1 3 )  o b s e r v e d  t h a t  some o f  t h e  q u a l i t y  
f a c t o r s  o f  p e a n u t  k e r n e l s  suc h  as o 1e I c / 1 I n o l e I c  a c i d  r a t i o s ,  
o i l  and p r o t e i n  c o n t e n t s ,  f r e e  f a t t y  a c i d s  and p e r o x i d e  
number  w e r e  a f f e c t e d  s l i g h t l y  by g r o w i n g  l o c a t i o n .  P e a n u t  
b u t t e r ,  p r e p a r e d  w i t h  p e a n u t s  grown a t  S t e p h e n v i l l e  ( l a t i t u d e  
32°  1 2 1N I n T e x a s ) ,  s c o r e d  h i g h e r  I n f l a v o r  and  a c c e p t a n c e  as  
c o mp a r e d  w i t h  t h a t  gr own a t  P e a r s a l l  ( l a t i t u d e  2 8 *  5 3 ' N  In 
T e x a s ) .
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L o t t i  e t  a l .  ( 6 1 ) ,  c o m p a r i n g  o i l s  o f  17 p e a n u t  v a r i e ­
t i e s  gr own a t  v a r i o u s  l o c a l i t i e s  b e t w e e n  l a t i t u d e s  } 1 ° S  and  
39° N I n U n i t e d  S t a t e s ,  S e n e g a l ,  A r g e n t i n a ,  I n d i a ,  and I s r a e l  
w i t h  o i l s  o f  t h e  same v a r i e t y  gr own I n P i s a  I n  I t a l y ,  
o b s e r v e d  a g e n e r a l  I n c r e a s e  I n seed w e i g h t  i n w a r me r  c l i ­
m a t e s ,  as  w e l l  as a h i g h e r  l i n o l e i c  and a l o w e r  o l e i c  a c i d  
c o n t e n t  I n c o l d e r  c l i m a t e s .  T h e y  f o und  t h a t  o l e i c  a c i d  and  
l i n o l e i c  a c i d  we r e  r e l a t e d  by c l o s e  i n v e r s e  l i n e a r  c o r r e ­
l a t i o n .
Dawson and M c I n t o s h  ( 1 9 )  o b s e r v e d  a s i g n i f i c a n t  d i f ­
f e r e n c e  I n  e l e c t r o p h o r e t i c  p a t t e r n s  and a m i n o  a c i d  c o m p o s i ­
t i o n  o f  p e a n u t  p r o t e i n s ,  In p e a n u t s  gr own i n d i f f e r e n t  
e n v i r o n m e n  t s .
P e t t i t  and T a b e r  ( 8 3 )  f o u n d  t h a t  t h e  i n c i d e n c e  o f  
a f l a t o x i n  i n t h e  s t a t e  o f  T e x a s  t e n d e d  t o  d e c r e a s e  f r o m  
s o u t h  t o  n o r t h .  The g r e a t e s t  number  o f  s a m p l e s  c o n t a i n i n g  
s i g n i f i c a n t  a mount s  o f  a f l a t o x i n  w e r e  h a r v e s t e d  in t h e  
s o u t h e r n  a r e a s  w h i c h  had t h e  h i g h e s t  a v e r a g e  t e m p e r a t u r e  and  
re 1 a t  1ve hum i d ! t  y .
H a b i s h  e t  a l .  ( 4 2 ) ,  s t u d y i n g  t h e  I n c i d e n c e  o f  a f l a ­
t o x i n  i n S u d a n e s e  p e a n u t s ,  f o u n d  t h a t  s a m p l e s  f r o m  i r r i g a t e d  
s o i l s  had v e r y  l ow i n c i d e n c e s  o f  k e r n e l  c o n t a m i n a t i o n  as  
c o mp a r e d  t o  s a m p l e s  f r o m  r a l n l a n d .
G l r i d h a r  and  K r l s h n a m u r t y  ( 3 9 ) ,  i n v e s t i g a t i n g  t h e
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a f l a t o x i n  c o n t e n t  I n c r u d e  p e a n u t  o i l s  p r o d u c e d  i n I n d i a ,  
o b s e r v e d  t h a t  s a m p l e s  f r o m  d r y  a r e a s  showed a l ow c o n t e n t ,  
w h e r e a s  t h o s e  f r o m  t h e  humi d  c o a s t a l  a r e a s  showed a l a r g e  
v a r i a t i o n  i n  a f l a t o x i n  c o n t e n t .
F o n s e c a  ( 2 9 ,  3 0 ,  3 1 ) ,  s t u d y i n g  t h e  o c c u r r e n c e  o f  
a f l a t o x i n  in p e a n u t  m e a l s  p r o d u c e d  by o i l  m i l l s  l o c a t e d  i n  
Sao P a u l o ,  B r a z i l ,  o b s e r v e d  some d i f f e r e n c e  in a f l a t o x i n  
I n c i d e n c e  in p e a n u t  m e a l s  f r o m d i f f e r e n t  r e g i o n s .
Cobb and S w a i s g o o d  ( 1 9 )  i n v e s t i g a t e d  t h e  r o a s t e d  p e a ­
n u t  f l a v o r  and i t s  r e l a t i o n  t o  g r o w i n g  e n v i r o n m e n t .  The y  
a n a l y z e d  s a m p l e s  gr own a t  t wo l o c a t i o n s  i n  d i f f e r e n t  s o i l  
t y p e s  u n d e r  v a r y i n g  m o i s t u r e  c o n d i t i o n s  and c o n c l u d e d  t h a t  
e n v i r o n m e n t a l  c o n d i t i o n s  may be t h e  p r i m a r y  d e t e r m i n a n t  o f  
y e a r - t o - y e a r  q u a l i t y  r a t h e r  t h a n  g e n e t i c  f a c t o r s .
SEASON
W o r t h i n g t o n  e t  a l .  ( 1 1 8 ,  119 )  e x a m i n e d  a t o t a l  o f
110 p e a n u t  g e n o t y p e s  d u r i n g  one  o r  more g r o w i n g  s e a s o n s  i n a 
s i n g l e  l o c a t i o n  i n  G e o r g i a  t o  o b s e r v e  t h e  e f f e c t s  o f  g e n e t i c  
d i v e r s i t y  on f a t t y  a c i d  c o m p o s i t i o n  and s t a b i l i t y  o f  t h e  o i l .  
T h e y  f o u n d  t h a t  y e a r - t o - y e a r  v a r i a t i o n  in t h e  f a t t y  a c i d  
c o m p o s i t i o n  o f  most  v a r i e t i e s  a p p e a r e d  t o  be s m a l l ;  h o w e v e r ,  
t h e  o i l  s t a b i l i t y  v a l u e s  had a l a r g e  y e a r - t o - y e a r  v a r i a t i o n  
w h i c h  c o u l d  n o t  be a c c o u n t e d  f o r  by y e a r l y  c h a n g e s  i n
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l i n o l e i c  a c i d .  T h e y  o b s e r v e d  t h a t  t h i s  v a r i a t i o n  I n o i l  
s t a b i l i t y  I s  n o t  w e l l  u n d e r s t o o d ,  b u t  may be r e l a t e d  t o  
v a r i a t i o n  I n  c l i m a t i c  c o n d i t i o n s ,  such a s :  m o i s t u r e ,  s o i l  
and a i r  t e m p e r a t u r e s  d u r i n g  see d  f o r m a t i o n  o r  t o  v a r i a t i o n s  
i n  t e m p e r a t u r e  d u r i n g  c u r i n g  and e a r l y  s t o r a g e .
Young e t  a l .  ( 1 2 6 )  o b s e r v e d  d u r i n g  t wo y e a r s  a c o n ­
s i d e r a b l y  v a r i a t i o n  i n f a t t y  a c i d  c o m p o s i t i o n  i n f l u e n c e d  by 
t h e  s e a s o n a l  e f f e c t  i n p e a n u t s  grown i n G e o r g i a  and O k l a h o m a .
Young and Hammons ( 1 2 4 ) ,  a n a l y z i n g  t h e  p r o t e i n  o f  
105 p e a n u t s  g e n o t y p e s  d u r i n g  t h r e e  y e a r s ,  o b s e r v e d  t h a t  most  
v a r i a b i l i t y  was due t o  t h e  s e a s o n a l  e f f e c t ,  bu t  v a r i e t a l  d i f ­
f e r e n c e s  w e r e  a l s o  h i g h l y  s i g n i f i c a n t .
Brown e t  a l .  ( 1 3 )  o b s e r v e d  a s m a l l ,  bu t  s i g n i f i c a n t  
d i f f e r e n c e  in f l a v o r ,  a r o ma  and a c c e p t a n c e  s c o r e s  I n p e a n u t  
b u t t e r  p r e p a r e d  in t wo d i f f e r e n t  h a r v e s t i n g  d a t e s .  H i g h e r  
s c o r e s  w e r e  g i v e n  t o  p e a n u t  b u t t e r  p r e p a r e d  f r o m  p e a n u t s  w h i c h  
we r e  h a r v e s t e d  d u r i n g  l a t t e r  h a r v e s t  d a t e s  a s s o c i a t e d  w i t h  an 
a d d i t i o n a l  10 t o  20 d a y s  g r o w i n g  p e r i o d .
S t e r n  ( 1 0 0 )  c o n d u c t e d  an e x p e r i m e n t  i n  A u s t r a l i a  t o  
v e r i f y  t h e  i n f l u e n c e  o f  m o i s t u r e  and t e m p e r a t u r e  by s o wi n g  
t h r o u g h o u t  one wet  s e a s o n  e v e r y  day f o r  8 l  da y s  b e t w e e n  
De c e mbe r  8 t o  F e b r u a r y  2 7 .  He o b s e r v e d  an a l m o s t  l i n e a r  
d e c l i n e  I n y i e l d  f r o m o v e r  30 0 k g  p e r  h e c t a r e  i n e a r l y  s o wi n g  
t o  n i l  i n t h e  l a s t  f ew s o w i n g  due t o  a d e c l i n e  I n s u r f a c e
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s o t )  m o i s t u r e .  A d e c l i n e  i n t h e  mi ni mum t e m p e r a t u r e  r e t a r d e d  
and e v e n t u a l l y  p r e v e n t e d  f u r t h e r  d e v e l o p m e n t  and m a t u r a t i o n  
o f  t h e  f r u i t s .
M e h r o t r a  e t  a t .  ( 6* f )  o b s e r v e d  t h a t  when p e a n u t s  we r e  
i n  c o n d i t i o n s  u n d e r  h a l f  f i e l d  c a p a c i t y  o f  s o i l  m o i s t u r e ,  
t h e y  gave  t h e  b e s t  g r o w t h  and y i e l d  o f  p o d s ,  b u t  t h e  o i l  
c o n t e n t  i n c r e a s e d  w i t h  an I n c r e a s e  in s o i l  m o i s t u r e ,  w h i l e  
t h e  r e v e r s e  was t r u e  f o r  p r o t e i n  c o n t e n t .
G i l l i e r  ( 3 6 )  o b s e r v e d  t h a t  t h e  s e c o n d a r y  e f f e c t  o f  
s e a s o n a l  d r o u g h t  p r o d u c e d  p e a n u t  k e r n e l s  w i t h  l ow c a l c i u m  
l e v e l  and p h y s i o l o g i c a l  d i s o r d e r s .
P e t t i t  e t  a l .  ( 8 M  o b s e r v e d  t h a t  Aspe r g I  I 1 us f I a v u s  
i n f e s t a t i o n  i n f r e s h l y  dug p e a n u t s  f r o m d r y  l a n d  d e p e n d s  on 
t h e  s e a s o n a l  c o n d i t i o n s  u n d e r  w h i c h  t h e  p e a n u t s  we r e  g r o w n .  
K e r n e l s  became more s u s c e p t i b l e  t o  Aspe rg i 1 I us f 1a v u s  and  
Aspe r g 1 I 1 us p a r a s i t i c u s  i n v a s i o n  when t h e  s o i l  m o i s t u r e  in 
t h e  pod z o n e  a p p r o a c h e d  l e v e l s  a t  w h i c h  m o i s t u r e  moved f r o m  
t h e  pod i n t o  t h e  s o i l  and t h e  k e r n e l  m o i s t u r e  d r o p p e d  b e l o w  
3 1 * .
W e s s l l n g  ( 1 1 3 )  s t u d i e d  t h e  r e a c t i o n s  o f  v a r i e t i e s  
and s t r a i n s  o f  S p a n i s h  V a l e n c i a ,  V i r g i n i a  bunch and R u n n e r  
p e a n u t s  t h r o u g h  we t  and d r y  g r o w i n g  p e r i o d s ,  d u r i n g  t h r e e  
g r o w i n g  s e a s o n s  i n t h e  w e s t e r n  p a r t  o f  t h e  S t a t e  o f  Sao P a u l o ,  
B r a z i l .  He o b s e r v e d  t h a t  d u r i n g  t h e  t h r e e  we t  s e a s o n s ,
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S p a n i s h  and V a l e n c i a  p e a n u t s  r e s p o n d e d  b e t t e r  t h a n  t h e  o t h e r  
t wo g r o u p s  t o  t h e  i n c r e a s i n g  t e m p e r a t u r e s  d u r i n g  t h e  g r o w i n g  
p e r i o d  and t h e  h i g h  m o i s t u r e  s u p p l y  d u r i n g  b o t h  t h e  i n i t i a l  
g r o w i n g  p e r i o d  and t h e  p e r i o d  when t h e  f r u i t s  r e a c h e d  t h e  
f i n a l  s t a g e .  D u r i n g  t h e  d r y  s e a s o n s ,  t h e  p r o d u c t i v i t y  o f  
S p a n i s h  and V a l e n c i a  p e a n u t s  was b e l o w  t h a t  o f  t h e  o t h e r  two  
g r o u p s  when t h e  p l a n t i n g  d a t e  was e a r l y  enough  t o  a v o i d  
e x t r e m e  c o n d i t i o n s .  D u r i n g  t h e  d r y  s e a s o n  I n w h i c h  t h e  t e m ­
p e r a t u r e  and p r e c i p i t a t i o n  n o r m a l l y  d e c r e a s e ,  t h o s e  r e s u l t e d  
i n  a d e f i n i t i v e  d e c r e a s e  in p r o d u c t i o n  o f  S p a n i s h  and  V a l e n ­
c i a  p e a n u t s .  The V i r g i n i a  bunch p e a n u t s  d i d  n o t  seem t o  be 
i n f l u e n c e d  t o  a n y  l a r g e  e x t e n t  by t h e  d i f f e r e n c e s  I n t e m p e r a ­
t u r e  and m o i s t u r e  o f  t h e  two g r o w i n g  p e r i o d s .
Ta n go  e t  a l .  ( 1 0 * t ) ,  s u r v e y i n g  t h e  a f l a t o x i n  c o n t e n t  
I n  p e a n u t  se e ds  f r o m r a i n y  s e a s o n  c r o p s  i n t h e  S t a t e  o f  
Sao P a u l o ,  B r a z i l ,  o b s e r v e d  a h i g h e r  a f l a t o x i n  c o n t e n t  i n  
p e a n u t  s a mp l e s  f r o m t h e  r a i n y  s e a s o n  t h a n  t h o s e  f r o m t h e  d r y  
s e a s o n .  A l s o  t h e y  o b s e r v e d  an a s s o c i a t i o n  w i t h  t h e  a f l a ­
t o x i n  c o n t e n t ,  p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s ,  and f u n g i  
i n f e s t a t i o n  in p e a n u t  k e r n e l s  f r o m  d r y  s e a s o n  c r o p s .
F o n s e c a  ( 2 8 ,  2 9 ,  3 0 ,  3 1 )  s t u d i e d  t h e  o c c u r r e n c e  o f  
a f l a t o x i n  I n p e a n u t  f l o u r  in t h e  S t a t e  o f  Sao P a u l o ,  B r a z i l .  
He o b s e r v e d  a h i g h e r  l e v e l  o f  a f l a t o x i n  i n f e s t a t i o n  I n  p e a ­
n u t  m e a l s  p r o d u c e d  d u r i n g  t h e  r a i n y  s e a s o n  t h a n  t h o s e  f r o m
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t h e  d r y  s e a s o n .  The  I n f l u e n c e  o f  t h e  s a m p l i n g  d a t e  w i t h i n  
t h e  same s e a s o n  was v e r y  s m a l l .
CROP SEQUENCE
P e t t i t  and T a b e r  ( 8 3 ) f o u n d  t h a t  t h e  t y p e  o f  c r o p  
w h i c h  p r e c e d e  p e a n u t s  I n  a c r o p  r o t a t i o n  p r o g r a m  I n f l u e n c e s  
t h e  p e r c e n t a g e  o f  k e r n e l  I n f e s t a t i o n ,  number  o f  s a m p l e s  c o n ­
t a i n i n g  a f l a t o x i n  and some o t h e r  g r a d e  f a c t o r s  such  as sound  
m a t u r e ,  I m m a t u r e ,  and mo I d - d a ma g e C k e r n e l s .  The h i g h e s t  
amount  o f  a f l a t o x i n ,  i m m a t u r e  and m o l d - d a m a g e d  k e r n e l s  as w e l l  
as f u n g a l  i n f e s t a t i o n  ( 35%)  was n o t e d  ?n p e a n u t s  h a r v e s t e d  on 
l a n d  w h i c h  had been p l a n t e d  w i t h  p e a n u t s  In p r e v i o u s  y e a r s .
The p e r c e n t a g e  o f  s a m p l e s  c o n t a i n i n g  a f l a t o x i n  a c c o r d i n g  t o  
t h e  p r e v i o u s  c r o p s  was :  22Z  w i t h  m e l o n s ,  r y e ,  o a t s ,  o r
p o t a t o e s ;  35% w i t h  g r a s s ,  w e e d s ,  b u s h ,  c o r n ,  peas  o r  s o r g h u m;  
and 58% w i t h  p e a n u t s .  The h i g h e s t  p e r c e n t a g e  o f  sound  
m a t u r e  k e r n e l s  was r e p o r t e d  I n t h o s e  s a m p l e s  h a r v e s t e d  f r o m  
s o i l  p r e v i o u s l y  c u l t i v a t e d  w i t h  g r a s s ,  weeds  o r  b u s h .
J o f f e  and L i s k e r  ( 5 b )  o b s e r v e d  a ma r k e d  d i f f e r e n c e  
in t h e  t o t a l  number  o f  c o l o n i e s  o f  d i f f e r e n t  m y c o f l o r a  in 
p e a n u t  k e r n e l s  c o mi ng  f r o m c r o p s  gr own u n d e r  v a r i o u s  s e q u e n ­
c e s .  The  t o t a l  numbe r  o f  c o l o n i e s  o b t a i n e d  In t h e  s a m p l e s  
f r o m c r o p s  gr own a f t e r  3 y e a r s  f a l l o w ,  c o n t i n u o u s l y  c r o p p e d  
and a t  l e a s t  one  p e a n u t  c r o p  I n 3 y e a r s ,  and c o n t i n u o u s l y
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c r o p p e d  bu t  w i t h o u t  p e a n u t s  we r e  3 0 .  *•, 6 1 . 6 ,  and 3 7 - 7  
r e s p e c t i v e l y .  A s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  t o  e x i s t  i n  
t h e  r e l a t i v e  p r e v a l e n c e  o f  c e r t a i n  s p e c i e s  w i t h i n  t h e  t o t a l  
m y c o f l o r a  o f  k e r n e l s .  In k e r n e l s  f r o m p r e v i o u s l y  f a l l o w e d  
s o l  1 , Pen I c I 1 I I um f un  I cu 1 osum and Pen I c 1 1 1 I urn rubrui w made up 
f o r  more t h a n  50% o f  t h e  m y c o f l o r a  and Aspe r g I  1 1 us n I ge r 
o n l y  a b o u t  16%,  w h i l e  In k e r n e l s  f r o m  c r o p p e d  s o i l s ,  t h e  
Pen i c I  I 1 Ium s p e c i e s  c o n s t i t u t e d  o n l y  15 t o  20%,  but  A s p e r ­
g i l l u s  n I g e  r made up t o  50% t h e  m y c o f l o r a .
Subr ahmanyam and Rao ( 1 0  1 ) ,  s t u d y i n g  t h e  e f f e c t  o f  
v e g e t a b l e s ,  r i c e  o r  p e a n u t  as p r e v i o u s  c r o p s  In t h e  f i e l d  
on Aspe r g I  I 1 us f 1 avu s . I n f e s t a t i o n  and a f l a t o x i n  a c c u m u l a ­
t i o n  In p e a n u t s ,  o b s e r v e d  a h i g h  Aspe rg M 1 us f 1 avu  s p o p u l a ­
t i o n  in s o i l  r h i z o s p h e r e  and g e o c a r p o s p h e r e  i n p l o t s  w i t h  
p e a n u t s  as p r e v i o u s  c r o p .  The y  o b s e r v e d  t h a t  Aspe r g I  11 us 
f  1 avus  s u r v i v e s  on t h e  l e f t - o v e r  pods and p l a n t  w a s t e  b e t t e r  
t h a n  on r i c e  o r  v e g e t a b l e  w a s t e s .  H i g h  Aspe r g I  11 us f 1avus  
i n f e s t a t i o n  on t h e  s h e l l s  and k e r n e l s  and h i g h  a f l a t o x i n  
a c c u m u l a t i o n  w e r e  o b s e r v e d  i n  damaged and undamaged pods In  
p l o t s  p r e v i o u s l y  c u l t i v a t e d  w i t h  p e a n u t s .
W o o d r o o f  ( 1 1 6 )  r ecommended a c r o p  r o t a t i o n  p l a n  f o r  
p e a n u t s  b e c a u s e  r o t a t i o n  h e l p s  t o  c o n t r o l  n e m a t o d e s ,  w h i t e  
m o l d ,  and l e a f  s p o t s .  I t  a l s o  m a i n t a i n e d  a b e t t e r  b a l a n c e  
o f  p e a n u t  n u t r i e n t s .
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FUNG I CI DES
Wood r o o f  ( 1 1 6 )  d e s c r i b e d  t h r e e  f u n g i  t h a t  p r o d u c e  
s p o t s  on l e a v e s ,  s t e ms  and pegs o f  p e a n u t  f r u i t s .  I f  t h e s e  
a r e  n o t  c o n t r o l l e d  t h e  d i s e a s e  becomes mor e  s e v e r e  I n t he  
n e x t  y e a r ,  c a u s i n g  l e a f  d r o p - o f f ,  w h i c h  r e s u l t s  In t h e  p r e ­
m a t u r e  d e a t h  o f  t h e  p l a n t .
S l c hma n n  ( 9 6 )  showed t h e  I m p o r t a n c e  o f  t h e  a p p l i c a ­
t i o n  o f  an a d e q u a t e  f u n g i c i d e  on p e a n u t  c u l t u r e s  I n B r a z i l  
t o  c o n t r o l  t h e  f u n g i  C e r c o s p o r a  pe r s o n a t a  and Ce r c o s  po ra  
a r a c h i d l c o l a , w h i c h  s i g n i f i c a n t l y  r e d u c e  t h e  p r o d u c t i v i t y .
P e t t i t  e t  a l .  ( 81») ,  s t u d y i n g  t h e  I n f l u e n c e  o f  s o i l  
and f o l i a g e  f u n g i c i d e s  on t h e  l e v e l  o f  a f l a t o x i n  c o n t a m i n a ­
t i o n  tn p e a n u t s  b e f o r e  d i g g i n g ,  d i d  n o t  s ee  s i g n i f i c a n t  
d i f f e r e n c e s  I n t h e  d e g r e e  o f  f u n g a l  i n f e s t a t i o n ,  p r o d u c t i o n  
l e v e l s  and g r a d e  f a c t o r s  b e t w e e n  any f u n g i c i d e s  t r e a t m e n t s .
Cummins and S m i t h  ( 1 7 )  o b s e r v e d  t h a t  t h e  f u n g i c i d e s  
benomyl  and  c h 1o r a t h a  1 on I 1 gav e  s i g n i f i c a n t l y  b e t t e r  c o n t r o l  
o f  Ce r c o s p o r a  l e a f  s p o t  t h a n  c o p p e r - s u 1p h u r  d u s t ,  as i n d i ­
c a t e d  by t h e  r e d u c e d  d e f o l i a t i o n  o f  p e a n u t  p l a n t s .  As a 
c o n s e q u e n c e  o f  d i s e a s e  c o n t r o l ,  see d  y i e l d s  w e r e  h i g h e r  t h a n  
t h e  c o n t r o I .
W o r t h i n g t o n  and S m i t h  ( 1 2 0 )  r e p o r t e d  t h a t  f o l i a r  
f u n g i c i d e s ,  a p p l i e d  t o  p e a n u t s  f o r  t h e  c o n t r o l  o f  Ce r c o s p o r a
5 *
l e a f  s p o t ,  c a u s e d  a s m a l l  b u t  s t a t i s t i c a l l y  s i g n i f i c a n t  
c h a n g e  I n f a t t y  a c i d  c o m p o s i t i o n  o f  p e a n u t  o i l .  The  l e v e l s  
o f  l i n o l e i c  a c i d  w e r e  1 t o  2% h i g h e r  i n o i l  o b t a i n e d  f r o m  
A r g e n t i n e ,  and F l o r u n e r  v a r i e t i e s  and 0 . 5  t o  I t  l o w e r  i n  
F l o r l g i a n t  v a r i e t y  t r e a t e d  w i t h  f u n g i c i d e s .
B e u c h a t  e t  a l .  ( 9 ) ,  i n v e s t i g a t i n g  t h e  e f f e c t  o f  
f o l i a r  f u n g i c i d e s  on a f l a t o x i n ,  o i l  and p r o t e i n  c o n t e n t  and  
m a t u r i n g  r a t e  o f  p e a n u t  k e r n e l s ,  f o u n d  no s i g n i f i c a n t  d i f ­
f e r e n c e s  in a f l a t o x i n  I n c i d e n c e  a s s o c i a t e d  w i t h  f u n g i c i d e s  
t r e a t m e n t s .  S i g n i f i c a n t  d i f f e r e n c e s  w e r e  o b s e r v e d  in t h e  
p e r c e n t a g e  o f  p r o t e i n  and o i l  o b t a i n e d  f r o m  p e a n u t  k e r n e l s ,  
d e p e n d i n g  upon t h e  f u n g i c i d e  u t i l i z e d .  D e l a y e d  m a t u r i t y  
c a u s e d  by a s p e c i f i c  f u n g i c i d e  t r e a t m e n t  was a l s o  o b s e r v e d .
F E R T  I L I ZER
A r o r a  e t  a l .  ( 5 ) ,  i n v e s t i g a t i n g  t h e  e f f e c t  o f  I n o c u ­
l a t i o n  o f  t h e  p e a n u t  s e e d s  w i t h  Rh i z o b 1um a t  d i f f e r e n t  
l e v e l s  o f  p h o s p h o r u s  f e r t i l i z a t i o n ,  f o u n d  t h a t  t h e  a d d i t i o n  
o f  p h o s p h o r u s  a l o n e  o r  i n c o m b i n a t i o n  w i t h  R h I z o b I u m  i n o c u ­
l a t i o n  c a u s e d  an i n c r e a s e  i n t h e  o i l  and  p r o t e i n  c o n t e n t  and  
a r e d u c t i o n  i n  t h e  t o t a l  s o l u b l e  c a r b o h y d r a t e s ,  b u t  no e f f e c t  
was f o u n d  on f r e e  f a t t y  a c i d s  c o n t e n t  and pod y i e l d .
B h u i y a  and Ch o wd h u r y  ( 1 0 ) ,  s t u d y i n g  t h e  e f f e c t  o f  
n i t r o g e n ,  p h o s p h o r u s ,  p o t a s s i u m  and  s u l p h u r  on t h e  c o m p o s i t i o n
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o f  p e a n u t  k e r n e l s  gr own I n a f l o o d  p l a i n  s o i l  o f  I n d i a ,  
f o u n d  t h a t  t h e  a mount  o f  N,  P and S I n c r e a s e d  t h e  p e r c e n t a g e  
o f  p r o t e i n  i n t h e  k e r n e l ,  and P,  K,  and S I n c r e a s e d  t h e  p e r ­
c e n t a g e  o f  o i l .
S u l l i v a n  e t  a l .  ( 1 0 2 )  o b s e r v e d  t h a t  a p p l i c a t i o n  o f  
gypsum I n c r e a s e d  t h e  c a l c i u m  c o n t e n t  o f  h u l l s  and k e r n e l s  
by a p p r o x i m a t e l y  50 and 100%,  r e s p e c t i v e l y .  L i m e s t o n e  d i d  
n o t  a f f e c t  y i e l d  o r  f r u i t  and k e r n e l  c h a r a c t e r i s t i c s  b u t  
gypsum i n c r e a s e d  t h e  y i e l d  and p e r c e n t a g e  o f  sound m a t u r e  
k e r n e l s .  F a v o r a b l e  c h a n g e s  I n  a l l  s e e d  q u a l i t y  c h a r a c t e r i s ­
t i c s  w e r e  o b s e r v e d  by gypsum a p p l i c a t i o n .  T h e y  a l s o  o b s e r v e d  
t h a t  p o t a s s i u m  a p p l i c a t i o n  r e d u c e d  t h e  y i e l d  and p e r c e n t a g e  
o f  sound m a t u r e  k e r n e l s ,  but  when gypsum was a p p l i e d ,  p o t a s ­
s i um d i d  n o t  a f f e c t  y i e l d  o r  see d  q u a l i t y .
Cox e t  a l .  ( 1 6 )  r e p o r t e d  t h a t  a p p l i c a t i o n  o f  c a l c i u m  
and I r r i g a t i o n  r e s u l t e d  In a c o n s i s t e n t  y i e l d  i n c r e a s e ,  
i m p r o v e d  k e r n e l  g r a d e ,  i n c r e a s e d  g e r m i n a t i o n  p e r c e n t a g e  and  
d e c r e a s e  i n  t h e  p e r c e n t a g e  o f  k e r n e l  w i t h  d a r k  p l u m u l e  and  
w a t e r y  h y p o c o t y 1 - d a m a g e .
W a l k e r  e t  a l .  ( 1 1 2 )  s t u d i e d  t h e  r e s p o n s e s  o f  F l o -  
r u n n e r ,  F l o r l g l a n t  and N C - F l a  14 p e a n u t  c u l t i v a r s  t o  gypsum.  
T h e y  o b s e r v e d  t h a t  gypsum had no e f f e c t  on y i e l d  o r  sound  
m a t u r e  k e r n e l s  p e r c e n t a g e  o f  F l o r u n n e r  p e a n u t s ,  b u t  i n c r e a s e d  
t h e  y i e l d  and t h e  amount  o f  sou nd  m a t u r e  k e r n e l s  and e x t r a
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l a r g e  k e r n e l s  I n  F l o r l g l a n t  and N C - F l a  I k .  F l o r u n n e r  p e a ­
n u t s  p r o d u c e d  h i g h e r  y i e l d s  and g r a d e s  t h a n  F l o r l g l a n t  o r  
N C - F l a  I k  f o r  a l l  t r e a t m e n t s .  Gypsum a p p l i c a t i o n  I n c r e a s e d  
t h e  p e r c e n t a g e  o f  o i l  and r e d u c e d  t h e  n i t r o g e n  c o n t e n t  o f  
t h e  k e r n e l s  In a l l  t h r e e  p e a n u t  c u l t l v a r s .  The  c o n c l u s i o n  
o f  t h e  s t u d y  was t h a t  on l ow c a l c i u m  s o i l s  F l o r u n n e r  p e a n u t s  
can p r o d u c e  h i g h e r  y i e l d  and q u a l i t y  w i t h  o r  w i t h o u t  gypsum 
a p p l i c a t i o n ,  but  F l o r l g i a n t  and N C - F l a  l k  n e e d  gypsum t o  
i n c r e a s e  y i e l d  and i m p r o v e  t h e  q u a l i t y  o f  k e r n e l s .
N a r a s i m h a m  e t  a t .  ( 7 k ) ,  i n v e s t i g a t i n g  t h e  e f f e c t  o f  
p h o s p h a t e  f e r t i l i z a t i o n  i n  a s o i l  i r r i g a t e d  a t  2 5 ,  50 and  
75% d e p l e t i o n  o f  a v a i l a b l e  m o i s t u r e ,  o b s e r v e d  t h a t  pod y i e l d s  
w e r e  f a v o r a b l y  b e n e f i t t e d  by p h o s p h a t e  f e r t i l i z a t i o n ,  
a l t h o u g h  t h e  r e s p o n s e  o f  pod y i e l d s  t o  p h o s p h a t e  was n e g l i ­
g i b l e  when t h e  a v a i l a b l e  s o i l  m o i s t u r e  was a m p l e .  A s i m i l a r  
t e n d e n c y  was o b s e r v e d  f o r  t h e  y i e l d  o f  o i l  p e r  h e c t a r e  but  
t h e  p e r c e n t a g e  o f  s h e l l  and o i l  I n  k e r n e l s  was n o t  i n f l u e n c e d  
by p h o s p h o r u s  o r  s o i l  m o i s t u r e  r e g i m e s .
G o p a I a k r i s h n a n  e t  a l .  ( k 0 )  n o t e d  t h a t  any  n u t r i e n t  
d e f i c i e n c y  i n  p e a n u t s  d u r i n g  t h e i r  g r o w i n g  c y c l e  r e d u c e d  t h e  
o i l  c o n t e n t  I n k e r n e l s ,  w h i c h  was k 6 . 5 % w i t h  p o t a s s i u m  and  
ma g n e s i u m d e f i c i e n c y  and 3 2 . 5 % w i t h  n i t r o g e n ,  c a l c i u m  and  
ma g n e s i u m d e f i c i e n c i e s  c o mp a r e d  t o  k 9 . 8 %  i n  t h e  c o n t r o l .
E l a n g o  e t  a l .  ( 2 6 )  o b s e r v e d  t h a t  d e l a y  I n s o wi n g
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but  w i t h  f e r t i l i z e r  a p p l i c a t i o n  i n c r e a s e d  t h e  p r o t e i n  c o n ­
t e n t  f r o m  2 9 . 5  t o  3 2 . 6 % and d e c r e a s e d  t h e  o i l  c o n t e n t  f r o m  
1*9-9 t o  1*7. 6%,  w h i l e  t h e  r e v e r s e  was n o t e d  w i t h  e a r l y  s o w i n g  
and l o w e r  f e r t i l i z e r  t r e a t m e n t s .
S O I L
J o f f e  and B o r u t  ( 5 3 )  n o t e d  t h a t  s p e c i e s  o f  f u n g i  t h a t  
we r e  commonl y  f o u n d  I n t h e  s o i l  we r e  f o u n d  on p e a n u t  s h e l l s  
and k e r n e l s .  J o f f e  and L i s k e r  (5** )  e x a m i n e d  t h e  t o t a l  my c o ­
f l o r a  and d o m i n a n t  s p e c i e s  I n f r e s h  and s t o r e d  p e a n u t  k e r n e l s  
f r o m v a r i o u s  s o i l  t y p e s  I n I s r a e l .  T h e y  o b s e r v e d  t h a t  Aspe r -  
gI  I I us n I ge r was t h e  d o m i n a n t  mol d  in f r e s h  and s t o r e d  k e r n e l s  
on a l l  s o i l  t y p e s .  T h e y  a l s o  o b s e r v e d  t h a t  s p e c i e s  o f  Pen I -  
c I  11 Ium and Rh i zoc  t o n  I a w e r e  p r e s e n t  on f r e s h  k e r n e l s  I n  
l a r g e r  a mo u n t s  i n s a m p l e s  o b t a i n e d  f r o m  l i g h t  s o i l s  in com­
p a r i s o n  t o  t h o s e  o b t a i n e d  f r o m  o t h e r  t y p e s ,  w h i l e  t h e  
S c l e  r o t  Ium sp was most  commonl y  f o u n d  in s a m p l e s  o b t a i n e d  
f r o m  l i g h t  medi um s o i l s  r a t h e r  t h a n  f r o m  s a m p l e s  p l a n t e d  on 
h e a v y  s o i l .  T h e r e  was no d i f f e r e n c e  i n  t h e  t o t a l  m y c o f l o r a  
e n c o u n t e r e d  I n r a t h e r  f r e s h  o r  s t o r e d  p e a n u t  k e r n e l s  h a r ­
v e s t e d  f r o m  l i g h t ,  medi um o r  h e a v y  s o i l s .  The same a u t h o r s  
( 5 6 ) ,  s t u d y i n g  t h e  e f f e c t s  o f  c r o p  s e q u e n c e  and s o i l  t y p e s  
on t h e  m y c o f l o r a  o f  p e a n u t  k e r n e l s ,  f o u n d  t h a t  t h e  t o t a l  
k e r n e l  m y c o f l o r a s  w e r e  c o n s t a n t l y  h i g h e r  when t h e  s a mp l e s
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w e r e  o b t a i n e d  f r o m  h e a v y  and medi um s o i l s  as comp a r e d  t o  
t h o s e  h a r v e s t e d  f r o m  l i g h t  s o i l s .
J o f f e  ( 5 8 )  d i s c u s s e d  t h a t  Aspe r g I  11 us n l a *  £  I s  t h e  
p r e v a l e n t  mo l d  I n s o i l s  d e d i c a t e d  t o  t h e  c u l t i v a t i o n  o f  
p e a n u t s  In I s r a e l  due t o  t h e  f a c t  t h a t  i t  t o l e r a t e s  l ow s o i l  
m o i s t u r e  b e t t e r  t h a n  o t h e r  f u n g i ,  and b e c a u s e  Aspe r g I  11 us 
n 1g e r  has a p r o n o u n c e d  a n t a g o n i s m  t o  s e v e r a l  o t h e r  s p e c i e s  
or  g r o u p s  o f  f u n g i .  The p r e v a l e n c e  o f  A s pe r gI  11 us n I ge r may 
b e n e f i t  p e a n u t s  c r o p  b e c a u s e  i t  c o u l d  be an i m p o r t a n t  a g e n t  
f o r  r e s t r i c t i n g  a t t a c k s  o f  F u sa r I u m  s o l a n !  and o f  A s p e r g i l l u s  
f  1 a v u s  on pods and k e r n e l s  on t h e  f i e l d  and d u r i n g  s t o r a g e .
HATER IAL AND METHODS
PEANUT SAMPLES
E i g h t y - t w o  s a m p l e s  o f  s h e l l e d  T a t u  v a r i e t y  p e a n u t s ,  
p r o d u c e d  In t h e  1976  c r o p ,  w e r e  c o l l e c t e d  i n o i l - m i l l  s t o r e s  
and s e e d  s t o r e s  l o c a t e d  i n t h e  p r o d u c t i o n  a r e a  o f  t h e  S t a t e  
o f  Sao P a u l o .  F o r t y - n i n e  o f  t h e  82 s a m p l e s  w e r e  c u l t i v a t e d  
d u r i n g  t h e  r a i n y  s e a s o n  and t h i r t y - t h r e e  d u r i n g  t h e  d r y  s e a ­
son .  S e v e r a l  s u b - s a m p l e s ,  e a c h  w e i g h i n g  a b o u t  f i v e  k i l o ­
g r a m s ,  w e r e  t a k e n  a t  r andom f r o m e a c h  s t o r e .  T h e y  wer e  
p l a c e d  in p l a s t i c  bags  and i d e n t i f i e d  w i t h  t h e  c o r r e s p o n d i n g  
n u m b e r ,  s e a s o n , r e g i o n  and s o u r c e s ,  as  shown in T a b l e  6 .
METHODS OF ANALYSI S
Each o r i g i n a l  s a mp l e  was h o m o g e n i z e d  and d i v i d e d  
i n t o  t h r e e  s u b - s a m p l e s  w h i c h  w e r e  a n a l y z e d  s e p a r a t e l y .
P e a n u t  k e r n e l s  w i t h o u t  t h e  s e p a r a t i o n  o f  s p o i l e d  
k e r n e l s  w e r e  use d  f o r  m o i s t u r e ,  o i l ,  p r o t e i n  and  a f l a t o x i n  
d e t e r m i n a t i o n s ,  and f o r  t h e  e x t r a c t i o n  o f  t h e  o i l  w h i c h  was  
t o  be used f o r  t h e  d e t e r m i n a t i o n  o f  f r e e  f a t t y  a c i d s  c o n t e n t ,  
p e r o x i d e  v a l u e s  and f a t t y  a c i d  c o m p o s i t i o n .
SHELLS AND KERNELS
P e r c e n t a g e s  o f  s h e l l  and k e r n e l  w e r e  d e t e r m i n e d  by
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T a b l e  6 .  Sa mp l e s  o f  P e a n u t s  I n - s h e l l  O b t a i n e d  f r o m  R a i n y  and  
Dr y  Season C r o p s .
Sa mpl e  n* Sou r ce Reg I on
R a i n y Season
1 , 8 , 1 0 , 1 1 , 1 3 , 1 4 , 1 7 ,  26 , 32 , 47 O i l  m i l l N o r o e s t e
3 , 1 5 Seed s t o r e N o r o e s t e
2 , 4 ,  1 6 , 2 0 ,  21 , 4 0 , 4 1  , 4 6 O i l  m i l l So r o c a b a n a
1 9 , 2 3 , 3 3
5 , 2 2  , 2 4 , 2 5 , 2 7 , 2 8 , 2 9  , 35 , 3 7 .  3 9 ,
Seed s t o r e S o r o c a b a n a
42 , 4 3 , 4 4 , 4 5 O i l  m i l l Pau l  1s t  a Nova
36 Seed s t o r e Pau I i s t a  Nova
6 , 7 , 9 , 1 2 , 1 8 , 3 0 , 3 4 , 3 8 , 4 8 , 4 9 O i l  m i l l A r a  r a q u a  r e n s e
31 Seed s t o r e A r a r a q u a r e n s e
D ry Season
5 2 , 5 3 , 5 7 , 6 2 , 6 5 O i l  m i l l No r oe  s t e
66 Seed s t o r e N o r o e s t e
5 0 , 5 5 , 5 6 , 5 9 , 6 4 , 7 9 O i l  m i l l S o r o c a b a n a
7 3 , 7 4 , 8 1 Seed s t o r e So ro ca bana
5 1 , 5 4 , 6 0 , 6 1 , 6 8 , 7 1 , 7 2 , 7 5 , 7 6 , 7 8 »
7 8 , 8 0 , 8 2 O i l  m i l l P a u 1 1 s t a Nova
6 7 , 7 0 Seed s t o r e Pau 1 i s t a  Nova
6 3 , 6 9 , 7 7 O i l  m i l l A r a r a q u a r e n s e
58 Seed s t o r e A r a r a q u a  r e n s e
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s e p a r a t i n g  t h e  s h e l l  and k e r n e l  f r o m one k i l o g r a m  o f  p e a n u t s  
In t h e  s h e l l .
SPOI LED KERNELS
The s p o i l e d  k e r n e l  c o n t e n t  was c a l c u l a t e d  by s e p e r a -  
t l n g  and w e i g h i n g  t h o s e  k e r n e l s  t h a t  we r e  d i s c o l o r e d ,  m o l d y ,  
i n j u r e d  by i n s e c t s  and s h r u n k e n .
MI CROBI OLOGI CAL COUNTS
The t o t a l  a e r o b i c  and mo l d  p l a t e  c o u n t s  c o n d u c t e d  on 
t he  s h e l l  o f  pods and t h e  w h o l e  s h e l l e d  p e a n u t  ( pod and k e r n e l )  
we r e  d e t e r m i n e d  in a c c o r d a n c e  w i t h  t h e  me t hod  d e s c r i b e d  by  
Cobb e t  a 1.  ( 1 k ) .
MO ISTURE
The m o i s t u r e  c o n t e n t  o f  p e a n u t  k e r n e l s  was d e t e r m i n e d  
a c c o r d i n g  t o  t h e  o f f i c i a l  me t h o d  Ab 2 - 3 9  d e s c r i b e d  In AOCS 
( 2 ) .
OI L
The p e r c e n t a g e  o f  c r u d e  o i l  p r e s e n t  in t h e  k e r n e l s  
was d e t e r m i n e d  f o l l o w i n g  t h e  a n a l y t i c a l  me t h o d  Ab 3 ” 38  
d e s c r i b e d  i n  AOCS ( 2 ) .
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PROTE IN
The c r u d e  p r o t e i n  c o n t e n t  o f  p e a n u t  k e r n e l s  was 
d e t e r m i n e d  by u s i n g  t h e  m a c r o - K j e 1d a h 1 a p p a r a t u s ,  f o l l o w i n g  
t h e  AOCS ( 2 )  me t h o d  Ab 4 - 3 8 .  A f a c t o r  o f  6 . 2 5  was used f o r  
t h e  c a l c u l a t i o n s .
FREE FATTY AC IDS
P e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s  in c r u d e  o i l s  e x ­
t r a c t e d  f r o m p e a n u t  k e r n e l s  w e r e  d e t e r m i n e d  in a c c o r d a n c e  
w i t h  t h e  AOCS ( 2 )  me t h o d  Ab 5 - 3 8 .
PEROXI DE VALUES
The amount  o f  meq o f  p e r o x i d e  e x i s t i n g  In 1000  gr ams  
o f  c r u d e  o i l  e x t r a c t e d  f r o m  p e a n u t  k e r n e l s  was d e t e r m i n e d  by 
f o l l o w i n g  met hod  Cd 8 - 5 3  r ecommended i n AOCS ( 2 ) .
FATTY A C I D S
P e a n u t  o i l s  w e r e  t r a n s f o r m e d  t o  m e t h y l  e s t e r s  a c c o r d -  
d i n g  t o  t h e  Ce 2 - 6 6  me t h o d  and t h e n  a n a l y z e d  by gas  c h r o m a ­
t o g r a p h y  f o l l o w i n g  t h e  me t hod  Ce 1 - 6 2  o f  AOCS ( 2 ) .
A F L A T O X I N
The amount  o f  a f l a t o x i n  i n p e a n u t  k e r n e l s  was
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d e t e r m i n e d  a c c o r d i n g  t o  J o n e s  ( 5 9 ) .  The amount  o f  t o x i n  
f o u n d  i n s a m p l e s  was c l a s s i f i e d  i n t o  f o u r  c a t e g o r i e s  o f  
t o x i c i t y ,  d e s c r i b e d  i n  t h e  R e p o r t  G6 o f  t h e  T r o p i c a l  P r o d u c t s  
I n s t i t u t e  ( 1 0 8 )  as f o l l o w s :
1) V e r y  h I g h - -  1OOOppb - -  s t r o n g  e f f e c t  on
duc k  1 I ng
2 )  HI  g h - - 2 5 0 - 1000  ppb - -  m o d e r a t e  e f f e c t  on
duck l i n g
3)  M e d i u m - - 5 0 - 2 5 0  ppb - -  s l i g h t  e f f e c t  on
duc k  1 i ng
M  Low o r  n e g a t i v e - - 5 0  ppb - -  no e f f e c t  on
duck  1 I n g ,
S T A T I S T I C A L  ANALYSI S
An a n a l y s i s  o f  v a r i a n c e  was c o n d u c t e d  in o r d e r  t o  
v e r i f y  t h e  i n f l u e n c e  o f  s e a s o n ,  s o u r c e ,  r e g i o n ,  s o i l  and  
p r e c i p i t a t i o n  on some o f  t h e  f a c t o r s  w h i c h  a f f e c t  t h e  q u a l i t y  
o f  p e a n u t s .  C o r r e l a t i o n  s t u d i e s  b e t w e e n  t h e  d i f f e r e n t  v a r i ­
a b l e s  w e r e  p e r f o r m e d  a c c o r d i n g  t o  S n e d e c o r  and  C o c h r a n  ( 9 8 ) .  
The p e a n u t  s a m p l e s  used  t o  s t u d y  t h e  e f f e c t s  o f  s e a s o n ,  
s o u r c e  and r e g i o n  a r e  shown i n T a b l e  6 .
The s t u d y  o f  t h e  e f f e c t  o f  s o i l  t y p e s  on q u a l i t y  was 
p e r f o r m e d  in s a m p l e s  o f  known p l a c e  o f  c u l t i v a t i o n .  The  
s a mp l e s  e n u m e r a t e d  i n T a b l e  6 f r o m r a i n y  and  d r y  s e a s o n s  p r o ­
c e e d i n g  f r o m  d i f f e r e n t  s o i l  t y p e s  w e r e :
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R a i n y  s e a s o n :  1)  L a c t o s o l  r e d :  3 ,  6 ,  7 ,  8 ,  9 ,  11 ,  1 3 .  15 ,
17 ,  2 2 ,  3 2 ,  3 5 .  * 6 ,  and * 7 .
2 )  L a c t o s o l  p u r p l e :  1,  2 ,  4 ,  1 0 ,  and 3 8 .
3)  P o d z o l y z e d  s o l l - M a r i l l a  v a r i e t y :  18 ,  19 ,
2 0 ,  21 , 23  , 25 , 2 7 ,  36 , 3 7 ,
4 l  , 4 2 ,  4 3 ,  and 4 5 .
4)  P o d z o l y z e d  s o i l - L i n s  v a r i e t y :  5 ,  1 2 ,  4 ,
6 ,  2 4 ,  2 6 ,  2 8 ,  2 9 ,  3 1 ,  34 ,  
3 9 ,  4 0 ,  4 4 ,  and 4 5 .
Dr y  s e a s o n :  1) L a c t o s o l  r e d :  5 3 ,  56 , 57  , 5 8 ,  6 1 , 6 2 ,  63  ,
6 6 ,  8 1 ,  and B 2 .
2)  L a c t o s o l  p u r p l e :  5 5 .
3) P o d z o l i z e d  s o i l - H a r i l i a  v a r i e t y :  5 1 ,  5 9 .
6 4 ,  67  , 70 , 71 , 72 , 7 3 ,  7 4 ,
and 75 -
4)  P o d z o l y z e d  s o i l - L i n s  v a r i e t y :  5 2 ,  5 4 ,  6 0 ,
6 8 ,  7 5 ,  7 6 ,  and 8 0 .
The s a m p l e s  e n u m e r a t e d  in T a b l e  6 t h a t  w e r e  p r o d u c e d  in 
l o c a l i t i e s  whe r e  r a i n f a l l  was m e a s u r e d  d u r i n g  t h e  y e a r  and  
w e r e  used f o r  s t u d y  o f  t he  e f f e c t s  o f  r a i n f a l l  w e r e :
R a i n y  s e a s o n :  1 ) 1 0 0 - 1 5 0 mm;  2 ,  4 ,  5 ,  1 9 ,  4 1 ,  4 2 ,  43 , 44 and
4 6 .
2 )  1 5 0 - 2 0 0 mm:  8 ,  I I ,  12 ,  1 5 ,  17 ,  2 4 ,  2 7 ,  2 9 ,
3 2 ,  3 3 ,  4 7 ,  48  and 4 9 .
R a i n y  s e a s o n :
Dr y  s e a s o n :
6 5
3)  2 0 0 - 2 5 0 m m :  6 ,  7 ,  9 .  1 0 ,  1 3 ,  14 ,  2 0 ,  2 1 ,
2 3 ,  2 5 ,  2 6 ,  3 6 .  and 37 
2 5 0 - 3 0 0 m m :  3 ,  16 ,  18 ,  2 2 ,  3 0 ,  3 * .  3 5 ,  3 8 ,  
and 4 0 .
1) 30- A0mm:  5 0 ,  5 8 ,  6 3 ,  6 4 ,  69  and 7 5 -
2)  40 - 5 0 mm:  5 3 ,  5 7 ,  6 1 ,  6 5 ,  8 0 ,  and 8 2 .
3)  5 0 - 6 0 mm;  5 1 ,  5 2 ,  5 9 ,  6 2 ,  6 6 ,  6 7 ,  6 8 ,  7 4 ,
7 6 ,  7 7 ,  and 79 -
4)  6 - 70mm: 5 5 ,  5 6 ,  6 0 ,  7 0 ,  7 1 ,  7 2 ,  7 8 ,  and
81 .
RESULTS AND DI SCUSSI ON
R e s u l t s  o f  t h e s e  I n v e s t i g a t i o n s  h a v e  shown t h a t  
e n v i r o n m e n t a l  c o n d i t i o n s  hav e  a c o n s i d e r a b l e  I n f l u e n c e  on 
t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and c h e m i c a l  p r o p e r t i e s  o f  
p e a n u t s .  A t h o r o u g h  a n a l y s i s  o f  t h e  d a t a  shows t h a t  most  
c h a n g e s  a r e  h i g h l y  s i g n i f i c a n t  when t h e  d a t a  a r e  s u b j e c t e d  
t o  s t a t i s t i c a l  a n a l y s i s .
R e s u l t s  o f  t h e  d e t e r m i n a t i o n s  c o r r e s p o n d i n g  t o  t h e  
p e r c e n t a g e s  o f  s h e l l  and k e r n e l s  i n p o d s ,  and t h e  p e r c e n t a g e s  
o f  s p o i l e d  k e r n e l s  o b t a i n e d  f r o m  t h e  p e a n u t  s a m p l e s  f r o m b o t h  
t h e  r a i n y  and d r y  s e a s o n s  a r e  r e p o r t e d  in A p p e n d i x  A.
D a t a  c o r r e s p o n d i n g  t o  t h e  a v e r a g e  o f  t h r e e  r e p l i c a ­
t i o n s  o f  t o t a l  a e r o b i c  p l a t e  c o u n t s  and mo l d  p l a t e  c o u n t s  
d e t e r m i n e d  on s h e l l  o f  pods and i n w h o l e  n u t s ,  i n c l u d i n g  
s h e l l  and k e r n e l  o f  p e a n u t  s a m p l e s  o b t a i n e d  f r o m b o t h  
s e a s o n s  a r e  shown I n A p p e n d i x  8 .
The a v e r a g e  o f  t h r e e  d e t e r m i n a t i o n s  o f  t h e  p e r c e n t ­
a g e s  o f  m o i s t u r e ,  o i l  and p r o t e i n ,  and l e v e l  o f  a f l a t o x i n  
r e a l i z e d  i n p e a n u t  k e r n e l s  o f  s a m p l e s  f r o m  r a i n y  and d r y
s e a s o n s  a r e  shown I n A p p e n d i x  C.
The  a v e r a g e  "»f t h r e e  r e p l i c a t i o n s  o f  p e r c e n t a g e s  o f  
f r e e  f a t t y  a c i d s  and p e r o x i d e  v a l u e s  d e t e r m i n e d  i n  c r u d e  
o i l s  e x t r a c t e d  f r o m  p e a n u t  s a m p l e s  f r o m  r a i n y  and d r y  s e a s o n s
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a r e  r e p o r t e d  I n  A p p e n d i x  D.
A p p e n d i x  E shows t h e  a v e r a g e s  o f  t h r e e  r e p l i c a t i o n s  
o f  p e r c e n t a g e s  o f  p a l m i t i c ,  s t e a r i c ,  o l e i c ,  I t n o l e l c ,  
a r a c h l d i c ,  e l c o s e n o l c ,  b e h e n l c  and l l g n o c e r l c  a c i d s  t h a t  
we r e  d e t e r m i n e d  In o i l s  o f  p e a n u t  s a m p l e s  f r o m  r a i n y  and d r y  
sea son  s .
INFLUENCE OF SEASON
The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e  o f  t h e  p h y s i  
c a l ,  m i c r o b i o l o g i c a l ,  and c h e m i c a l  s e t s  o f  d a t a  f o r  p e a n u t s  
p r o d u c e d  In t h e  r a i n y  s e a s o n  a r e  r e c o r d e d  i n T a b l e  7 .
The mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  on t h e  p o d s ,  k e r n e l s  and  
o I  15 o f  p e a n u t s  p r o d u c e d  in t h e  r a i n y  and d r y  s e a s o n s  a r e  
r e p o r t e d  i n T a b l e  8.
The  p e r c e n t a g e s  o f  s h e l l  and k e r n e l  i n s a mp t e s  f r o m  
t h e  t wo s e a s o n s  d i f f e r e d  a t  t h e  5% l e v e l ,  w i t h  r e s p e c t  t o  
s a m p l e s  o b t a i n e d  d u r i n g  t h e  r a i n y  s e a s o n ,  p r e s e n t i n g  l e s s  
s h e l l s  and c o n s e q u e n t l y  more k e r n e l s .  T h e r e  was no s i g n i f i ­
c a n t  d i f f e r e n c e  among t h e  c i t i e s  w h e r e  t h e  s a m p l e s  w e r e  
c o l l e c t e d ,  but  a s i g n i f i c a n t  i n t e r a c t i o n  was o b s e r v e d  in 
s e a s o n  v e r s u s  c i t i e s  a t  t h e  1% l e v e l .  P e t t i t  e t  a l .  ( B A ) ,  
s t u d y i n g  t h e  I n f l u e n c e  o f  i r r i g a t i o n  p r a c t i c e s  a l s o  f o u n d  a 
l o w e r  p e r c e n t a g e  o f  s h e l l  i n p e a n u t s  f r o m  i r r i g a t e d  p l o t s
Table 7. Stannary o f  A n a ly s is  o f  V a r ian c e  on the  P h y s ic a l ,  M ic r o b io lo g ic a l  and Chemical C h a r a c te r is t  Ics  o f  T a tu  Peanuts from Rainy and 
Dry Seasons
Var ian ce
Phys ic a l  
C h a r a c t e r is t i c s
M ic r o b io lo g ic a l
C h a r a c t e r is t i c s
Kerne I
(I)
S h e l l
( i )
S p o i led  
ke rne I
(4)
B a c te r i  a /g
S h e l l Whole
H o ld /g
She! I Whole
Season (s )  x
C i ty  (c )  n .s .
I n t e r a t l o n  (sxc)  xx
C.V. U )  0 . 9 7.0 A.9 116.6
n .s .





C h cn ica l  _ 
C h a r a c te r is t  ics











A f l a ­
to x in  Bj
(ppb}
Free  
F a t ty  
Ac i d
in C 16:0 1 18:0 C 18: 1
F a t t y  A c id  (%) 
C18:2 C20:0 €20:1 C22:0 C2A:0
Season (s ) X X X X ft* s. X X X X X X X X X X X X X X X X X X X X X
C i t y  (c ) X n. s. n*%> n .s . X X X n .s . n .s * n .s . X n .s . n .S. n . s. n .s .
I n t e r a t  ion
(sue) X X X X X X X X - - X X X X XX X X X X XX X X X X X X
C.V. ( t ) <i.9 1 .0 1 - 1 A*. 5 11. A 25 1 3 .5 7 .5 1 .8 1 .5 1 1 .A 1 0 .9 11 .3 1 A .6
xx ■ s i g n i f i c a n t  a t  I t  le v e l
x -  s i g n i f i c a n t  a t  S t  le v e l
n .s .  “  not s i g n i f i c a n t  a t  St le v e l  
c .v .  ■ c o e f f i c i e n t  o f  v a r i a t io n
Table S. E ffec t  o f  Seasonal V a r ia t io n s  on the P hys ica l,  M icro b io log ica l  and Chemical Character! st ics o f  Tatu Peanuts
Season
P h ys ica l  
C h a r a c te r !s t  ics
Mi c r o b t o lo g ic a l  
Character 1st i cs
Kernel
U>
S h e l l
U)
Spot led  
ke rne 1
(i)
B a c te r ia /g Mold/g
She I I Whole She 11 Whole
Rainy 2 9 .3 b 70.7a 1 J.Oa It x 10^a 2b x IO^a 190a I ,200a





C h ara c te r  1st Ics
Free
F a t ty
Acid





Pe ran 1 de 
Value
A f l a ­
t o x in  Bj
U ) ( * ) ( I ) (m rq/kg) (ppb) (T) C 16 .0 C 1 B:0 C 18: 1 C 18: 2 C20:0 C20: 1 C22:0 C2A:0
Aalny 9 . 2 * AS. 7a 33 0a 0 .  16a 210a 2 .9 a 11.5b 3 - Ab AA.Oa 3 A. 9b 1. Ab 0 .9 b 3- 1b 0 .9 b
Dry 6 .9 b * 6 .  Ab 3 2 .9 a 0 .0 6 b iSAb 1.6b 12.6a A.Oa 3 9 .8b 35 .7a I 9 * 1 .2 a 3 .6a 1 .2a
AM w a n s  h av in g  d i f f e r e n t  l e t t e r s  a re  s i g n i f i c a n t l y  d i f f e r e n t  (P < 0 .0 5 )
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t h a n  d r y  l a n d .  The h i g h e r  p e r c e n t a g e s  o f  s h e l l  o b s e r v e d  i n  
s a m p l e s  f r o m  d r y  s e a s o n  may be c a u s e d  by mor e  i m m a t u r e  
ke r ne 1 s .
The  m i c r o b i o l o g i c a l  c o u n t s  d i d  n o t  show s t a t i s t i c a l  
d i f f e r e n c e s  b e t w e e n  s e a s o n s ;  h o w e v e r ,  a s i g n i f i c a n t  d i f ­
f e r e n c e  a t  t h e  $% l e v e l  was o b s e r v e d  among c i t i e s  w i t h  r e s p e c t  
t o  b a c t e r i a l  c o u n t  i n t h e  w h o l e  n u t  and mol d  c o u n t  on t h e  
s h e l l .  The  i n t e r a c t i o n  o f  s e a s o n s  and c i t i e s  was s i g n i f i c a n t  
a t  t h e  1% l e v e l  in r e l a t i o n  t o  b a c t e r i a l  c o u n t  on t h e  s h e l l  
and mo l d  c o u n t  in t h e  w h o l e  n u t s .  T a n g o  e t  a l .  ( 1 0 * 0 ,  s u r ­
v e y i n g  t h e  a f l a t o x i n  c o n t e n t  in p e a n u t s  o f  t h e  1965  c r o p ,  
r e p o r t e d  a s l i g h t l y  h i g h e r  numbe r  o f  mo l d s  on p e a n u t  k e r n e l s  
g r o w i n g  d u r i n g  t h e  d r y  s e a s o n  t h a n  t h o s e  in r a i n y  s e a s o n ;  
h o w e v e r ,  a l t h o u g h  t h e r e  was no s t a t i s t i c a l  d i f f e r e n c e s  in 
mo l d  c o u n t s ,  t h e  mean v a l u e s  o f  mol d  c o u n t s  we r e  h i g h e r  in 
s a m p l e s  f r o m t h e  r a i n y  s e a s o n .  T h i s  f a c t  i n d i c a t e s  t h a t  t h e  
mo l d  c o u n t s  can v a r y  f r o m c r o p  t o  c r o p ,  d e p e n d i n g  on t h e  
w e a t h e r  c o n d i t i o n s  d u r i n g  t h e  h a r v e s t i n g  p e r i o d .  J o f f e  and  
L i s k e r  ( 5 6 )  and Subr a hma n y a m and Rao ( 1 0 1 )  o b s e r v e d  t h a t  t h e  
m y c o f l o r a  i n c r e a s e d  c o n s i d e r a b l y  when p e a n u t s  w e r e  c u l t i ­
v a t e d  e v e r y  y e a r  on t h e  same s o i l  w i t h o u t  c r o p  r o t a t i o n .  
T h e r e f o r e ,  t h e  mol d  p o p u l a t i o n  i s u s u a l l y  much h i g h e r  I f  
p e a n u t s  a r e  c u l t i v a t e d  t wo t i m e s  on t h e  same s o i l  d u r i n g  
t h e  same y e a r .
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The p e r c e n t a g e  o f  m o i s t u r e  f o u n d  I n s a m p l e s  gr own  
d u r i n g  t h e  r a i n y  s e a s o n  was h i g h e r  t h a n  t h a t  o f  t h e  s a mp l e s  
f r o m  t h e  d r y  s e a s o n ,  d i f f e r i n g  s t a t i s t i c a l l y  a t  t h e  1% l e v e l .  
The  h i g h e r  m o i s t u r e  c o n t e n t  f o u n d  i n s a m p l e s  o b t a i n e d  d u r i n g  
t h e  r a i n y  s e a s o n  I s  due m a i n l y  t o  t h e  u t i l i z a t i o n  o f  i n a d e ­
q u a t e  d r y i n g  p r o c e s s e s  d u r i n g  t h e  p e r i o d  o f  t h e  y e a r  
c h a r a c t e r i z e d  by f r e q u e n t  c l o u d y  o r  r a i n y  d a y s .  A s t a t i s t i ­
c a l  d i f f e r e n c e  a t  t h e  5% l e v e l  was o b s e r v e d  f o r  c i t i e s  and a t  
1% l e v e l  f o r  t h e  i n t e r a c t i o n  o f  s e a s o n s  and c i t i e s .  Th e s e  
r e s u l t s  i n d i c a t e  t h a t  p e a n u t s  f r o m  c e r t a i n  p l a c e s  p r e s e n t e d  
h i g h e r  m o i s t u r e  c o n t e n t  due t o  a h i g h e r  p r e c i p i t a t i o n  d u r i n g  
t h e  h a r v e s t i n g  p e r i o d .
The p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  w e r e  s i g n i f i c a n t l y  
d i f f e r e n t  a t  t h e  5 % l e v e l  b e t w e e n  t h e  s e a s o n s  and among t he  
c i t i e s ,  bu t  a t  t h e  I t  l e v e l  f o r  i n t e r a c t i o n  o f  s e a s o n s  and  
c i t i e s .  The mean v a l u e s  c o r r e s p o n d i n g  t o  t h e  p e r c e n t a g e s  
o f  s p o i l e d  k e r n e l s  w e r e  13*0% f o r  p e a n u t s  grown d u r i n g  t h e  
r a i n y  s e a s o n  and 8.!»% f o r  t h e  d r y  s e a s o n .  The h i g h e r  p e r ­
c e n t a g e  o f  s p o i l e d  k e r n e l s  I n  p e a n u t s  f r o m  t h e  r a i n y  sea son  
must  be r e l a t e d  t o  t h e  p r o l o n g e d  d r y i n g  p e r i o d  w h i c h  make  
t h e  c o n d i t i o n s  f a v o r a b l e  f o r  an i n c r e a s e  I n t h e  amount  o f  
m o l d y ,  d i s c o l o r e d  and g e r m i n a t e d  k e r n e l s .
The d i f f e r e n c e  b e t w e e n  mean p e r c e n t a g e  v a l u e s  f o r  
p r o t e i n  was n o t  s i g n i f i c a n t  a t  t h e  5% l e v e l  w i t h  r e s p e c t  t o
7 *
t h e  s e a s o n s ,  b u t  I t  was s i g n i f i c a n t  a t  a 1% l e v e l  f o r  t he  
I n t e r a c t i o n  o f  s e a s o n s  and c i t i e s .  H o w e v e r ,  E l a n g o  e t  a l .  
( 2 6 ) r e p o r t e d  t h a t  a d e l a y  in t h e  s o w i n g  d a t e  o f  p e a n u t s  in 
I n d i a  c a u s e d  an I n c r e a s e  In t h e  k e r n e l s  p r o t e i n  c o n t e n t .
Mean p e r c e n t a g e  v a l u e s  f o r  c r u d e  o i l  w e r e  s i g n i f i ­
c a n t l y  d i f f e r e n t  a t  t h e  1% l e v e l  f o r  s e a s o n s  w i t h  a mean 
v a l u e  o f  1*8.1% and  4 6 , 4 %  f o r  p e a n u t s  f r o m  t h e  r a i n y  and d r y  
s e a s o n ,  r e s p e c t i v e l y .  The l o w e r  o i l  c o n t e n t  I n p e a n u t s  f r o m  
d r y  s e a s o n s  p r o b a b l y  was c a u s e d  by t h e  l o w e r  t e m p e r a t u r e  and  
m o i s t u r e  d u r i n g  t h a t  s e a s o n ,  as was o b s e r v e d  by H o l a d a y  and  
P e a r s o n  (1*8) who e s t a b l i s h e d  t h a t  t h e  o i l  c o n t e n t  o f  p e a ­
n u t s  t e n d e d  t o  d e c r e a s e  w i t h  a d e c r e a s e  in t e m p e r a t u r e  a f t e r  
p e g g i n g .  T h e y  a l s o  o b s e r v e d  t h a t  t h e  p e r c e n t a g e  o f  p r o t e i n  
I n k e r n e l s  was n o t  a f f e c t e d  by t e m p e r a t u r e  c h a n g e .  M e h r o t r a  
e t  a l .  ( 6 4 )  r e p o r t e d  t h a t  t h e  p e r c e n t a g e  o f  c r u d e  o i l  
i n c r e a s e d  w i t h  t h e  I n c r e a s e  o f  s o i l  m o i s t u r e .  T h i s  r e p o r t  
a g r e e s  w i t h  t h e  f i n d i n g  t h a t  h i g h e r  o i l  c o n t e n t  o c c u r s  in 
p e a n u t s  f r o m t h e  r a i n y  s e a s o n .  The t e m p e r a t u r e  and r a i n f a l l  
i n c r e a s e s  f r o m  s o w i n g  t o  h a r v e s t i n g  in t h e  r a i n y  s e a s o n  and  
d e c r e a s e s  d u r i n g  t h e  d r y  s e a s o n .
The l e v e l  o f  a f l a t o x i n  c o n t a m i n a t i o n  was h i g h e r  
I n s a m p l e s  f r o m  t h e  r a i n y  s e a s o n ,  p r e s e n t i n g  a s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  a t  a 1% l e v e l  f o r  s e a s o n s  and c i t i e s .  
T a n g o  e t  a l .  ( 1 0 4 ) ,  s u r v e y i n g  t h e  a f l a t o x i n  c o n t a m i n a t i o n  in
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p e a n u t  k e r n e l s  o f  t h e  1965  c r o p ,  o b s e r v e d  a h i g h e r  a f i a -  
t o x i n  c o n t e n t  in s a m p l e s  f r o m  t h e  r a i n y  s e a s o n ,  and F o n s e c a  
( 2 6 ,  2 9 ,  3 0 ,  3 1 ) ,  s t u d y i n g  t h e  p r e s e n c e  o f  a f l a t o x i n  I n  
p e a n u t  m e a l s ,  f o u n d  a h i g h e r  o c c u r r e n c e  In s a m p l e s  p r o d u c e d  
d u r i n g  t h e  r a i n y  s e a s o n .  The h i g h e r  I n c i d e n c e  o f  a f l a t o x i n  
i n  p e a n u t s  f r o m  r a i n y  s e a s o n  I s  c a u s e d  by t h e  p r o l o n g e d  
d r y i n g  u n d e r  u n f a v o r a b l e  w e a t h e r ,  t h e r e b y  p r o v i d i n g  f a v o r ­
a b l e  c o n d i t i o n s  f o r  t h e  d e v e l o p m e n t  o f  t h e  s a p r o p h y t i c  mol d  
As pe r g I  11 us f I  a v u s . P e t t i t  and T a b e r  ( 8 3 ) a l s o  r e p o r t e d  
t h a t  a f l a t o x i n  I n c i d e n c e  In p e a n u t s  t e n d e d  t o  i n c r e a s e  f r o m  
n o r t h  t o  s o u t h  T e x a s  due t o  t h e  i n c r e a s i n g  t e m p e r a t u r e  and  
p r e c i p i t a t i o n  f r o m  n o r t h  t o  s o u t h .  C o n s e q u e n t l y ,  a p r o mp t  
d r y i n g  o f  p e a n u t s  a f t e r  h a r v e s t i n g  i s  t h e  most  e f f e c t i v e  
p r a c t i c e  f o r  a v o i d i n g  a f l a t o x i n  c o n t a m i n a t i o n ,  m a i n l y  i n t h e  
r a i n y  s e a s o n .
The mean v a l u e  o f  p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s  in  
p e a n u t s  f r o m t h e  r a i n y  and d r y  s e a s o n s  was 2 . 9 % and 1 . 6 %,  
r e s p e c t i v e l y .  The d i f f e r e n c e s  f o r  s e a s o n s  and c i t i e s  we r e  
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  5% l e v e l  and f o r  t h e  i n t e r ­
a c t i o n  o f  s e a s o n s  and c i t i e s  a t  t h e  1% l e v e l .  T a n g o  e t  a l .  
( 1 0 M ,  s u r v e y i n g  t h e  a f l a t o x i n  c o n t a m i n a t i o n  o f  p e a n u t s  
p r o d u c e d  i n t h e  S t a t e  o f  Sao P a u l o ,  a l s o  o b s e r v e d  t h a t  h i g h e r  
p e r c e n t a g e s  o f  s a m p l e s  f r o m t h e  d r y  s e a s o n  had l o w e r  f a t  
a c i d i t y  t h a n  s a m p l e s  o b t a i n e d  d u r i n g  t h e  r a i n y  s e a s o n .
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P e a n u t  s a m p l e s  w i t h  h i g h  a f l a t o x i n  c o n t e n t  a l s o  have  a h i g h  
p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s ,  b e c a u s e  t h e  a f l a t o x i n -  
p r o d u c i n g  mol d a l s o  p r o d u c e s  t h e  en z y me s  w h i c h  h y d r o l y z e  
t r i g l y c e r i d e s  as  shown by R a m a k r i s h n a n  and B a n e r j e e  ( 8 8 ,  8 9 , 
90 )  .
The  mean p e r o x i d e  v a l u e  o f  p e a n u t  s a m p l e s  f r o m  t h e
r a i n y  s e a s o n  was 0 . 1 6  m e q / k g  and f r o m  t h e  d r y  s e a s o n ,  0 . 0 6
m e q / k g .  The d i f f e r e n c e  b e t w e e n  s e a s o n s  and t h e  I n t e r a c t i o n  
o f  s e a s o n s  v e r s u s  c i t i e s  w e r e  b o t h  s t a t i s t i c a l l y  s i g n i f i c a n t  
a t  t h e  \% l e v e l .  The h i g h  p e r o x i d e  v a l u e s  o b s e r v e d  In some 
s a mp l e s  a r e  r e l a t e d  t o  t h e  a d v e r s e  c o n d i t i o n s  d u r i n g  t h e  
d r y i n g  p e r i o d  as in t h e  c a s e s  o f  h i g h  p e r c e n t a g e s  o f  f r e e  
f a t t y  a c i d s ,  s p o i l e d  k e r n e l s  and a f l a t o x i n  c o n t a m i n a t i o n .
Mean p e r c e n t a g e s  o f  p a l m i t i c ,  s t e a r i c ,  o l e i c ,  
l i n o l e i c ,  a r a c h i d i c ,  e i c o s e n o i c ,  b e h e n i c  and l i g n o c e r i c  
a c i d s ,  w i t h  r e s p e c t  t o  s e a s o n s  and i n t e r a c t i o n  o f  s e a s o n s  
and c i t i e s ,  a l l  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  
l e v e l .  The mean v a l u e  o f  t he  p e r c e n t a g e  o f  o l e i c  a c i d
f o u n d  in s a mp l e s  f r o m  t h e  r a i n y  s e a s o n  was h i g h e r  t h a n  t h a t
o f  s a m p l e s  f r o m t h e  d r y  s e a s o n ,  but  t h e  mean v a l u e s  c o r r e s ­
p o n d i n g  t o  o t h e r  f a t t y  a c i d s  o f  s a m p l e s  f r o m t h e  d r y  s e a s o n  
w e r e  h i g h e r .  H o l a d a y  and P e a r s o n  ( 4 8 )  r e p o r t e d  t h a t  t h e  
l o c a t i o n  t e m p e r a t u r e  a f t e r  p e g g i n g  a f f e c t e d  t h e  o i l  c o mp o ­
s i t i o n ;  t h a t  i s ,  by t h e  d e c r e a s i n g  o f  t e m p e r a t u r e ,  t h e
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I t n o l e i c  a c i d  c o n t e n t  i n c r e a s e d .  A l s o  Young e t  a l .  ( 1 2 6 )  
o b s e r v e d  t h a t ,  i n  g e n e r a l ,  h i g h e r  s o i l  m o i s t u r e  p r o d u c e d  
p e a n u t s  w i t h  h i g h e r  p e r c e n t a g e s  o f  p a l m i t i c  and o l e i c  a c i d s  
and l o w e r  p e r c e n t a g e s  o f  l i n o i e i c  a c i d .  T h e r e f o r e ,  t h e  
i n f l u e n c e  o f  s e a s o n s  in t h e  k e r n e l  and  o i l  c o m p o s i t i o n  must  
be r e l a t e d  t o  t h e  c o n d i t i o n  o f  m o i s t u r e ,  t e m p e r a t u r e  and  
p h o t o p e r I o d i s m  w h i c h  a r e  u s u a l l y  q u i t e  d i s t i n c t .  In t h e  
r a i n y  s e a s o n ,  p e a n u t s  a r e  p l a n t e d  d u r i n g  s p r i n g  and h a r v e s t e d  
d u r i n g  t h e  summer ,  a p e r i o d  d u r i n g  w h i c h  day l e n g t h ,  t e m p e r a ­
t u r e  and p r e c i p i t a t i o n  i n c r e a s e s ,  w h i l e  i n t h e  d r y  s e a s o n  
p e a n u t s  a r e  sowed d u r i n g  t h e  summer and h a r v e s t e d  d u r i n g  
t h e  au t umn w i t h  t h e  c o r r e s p o n d i n g  d e c r e a s e  i n day  l e n g t h ,  
t e m p e r a t u r e  and p r e c i p i t a t i o n  d u r i n g  t h e  g r o w t h  p e r i o d .
INFLUENCE OF SOURCES
T a b l e  9 shows t h e  s u mma r i e s  o f  t h e  a n a l y s i s  o f  
v a r i a n c e  c o r r e s p o n d i n g  t o  t h e  d a t a  o f  p h y s i c a l ,  m i c r o b i o ­
l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n  r e a l i z e d  on p e a n u t  
s a m p l e s  gr own d u r i n g  t h e  r a i n y  and d r y  s e a s o n s  and c o l ­
l e c t e d  f r om o i l  m i l l s  and seed  s t o r e s .
The mean v a l u e s  o f  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  in p e a n u t  s a m p l e s  c o l l e c t e d  
f r o m  o i l  m i l l s  and s e e d  s t o r e s ,  and gr own d u r i n g  t h e  r a i n y  
and d r y  s e a s o n s ,  a r e  shown I n T a b l e  10.
Tab le  9 .  S m e a r y  o f  A n a l y s i s  o f  V a r i an c e  on the P h y s i c a l ,  M i c r o b i o l o g i c a l  and Chemical  C h a r a d e  r i s 1 1 cs o f  T a t u  Peanuts from O i l  M i l l s  
and Seed S to re s
Va r i an ce
Kernel
(?)
Phys I ca I 






Mi c r o b i o l o g i c a !  
C h ar a c t e r  i st  ics
t o c t e r  i a / g
Sh el l Whole
H o l d / g
Shel l Whole
Signi  f icance  
C.V.  (?)















9 7 . 6
( I )
n .  S-  
276.  I
Table 9 (Continued)
Va r i an ce
Chemical  
C h a r a ct er !  st  ics
Noi S '
t u r e 011
P r o'
t e i n
Per oxi de
Value
A f l a -  
t o x i n  Bj
(p p b )
Free  
F a t t y  
Ac id f a t t y  Aci d (1)
(1) ( * ) (1 ) (m e q /k g ) ( 1 )  C 1 6 :0 C l 8 : 0 Cl 8:1 C 1 8:2 C20;0 C 2 0 : 1 C22 :Q C26:0
Si gni  f  i cance X n . s . n . s . n . s . n . s .
Rainy Season
x n . s ,  n . s . n.  s. n . s . n . s . n . s . n . s . n . s  .
c.v. m (1) (1) 2 . 6 ( i t 139.2 (1)  3 . 7  10 . 8 2 . 2 2 . 9 16.6 15.1 11.2 12.2
S i gn i f  icance n . s . n.  s. n . s . n . s . _ „
Dry Season 
n . s .  n . s .  n . s . n . s . n . s . n . s . n . s . n . s . n . s .
C.V.  (1) 2 3 . 3 S O 6 . 0 112.6 - - 6 1 . }  6 . 6  2 3 . 5 6 . 6 3 -7 33-0 2 9 . 8 19 . 8 2 7 . 6
( 0 ” Him Whitney Test
x ”  s i g n i f i c a n t  a t  51 l e v el  
n . s .  *  not s i g n i f i c a n t  a t  51 l e v e l  
C.V.  -  c o e f f i c i e n t  o f  v a r i a t i o n
Table 10. E f fe c t  o f  Source V a r ia t io n  on the Physical,  M icro b io log ica l  and Chemical C h a ra c te r is t ic s  of Tatu Peanuts
Source
P h y s I c a 1 
C h a r a c t e r l s t  les
M i c r o b i o l o g i c a l
C h a r a c t e r i s t i c s
Kernel She 11 S p ol l ed B a c t e r l a / g M o ld /g
( * ) ( t ) k e rn e l
( * )
Sh el l  Whole S h el l  Whole
O i l  m i l l s  7 0 . 5
Seed Stores 7 1 . 9a
2 9 - 5b 




\ k  x 103a 29 * 103a
k x I 0 3a 13 x I 0 3b
200a ( I )
31b
1 ,100a  
86b
011 m i l l s  6 9 . 0 b
Seed s t o r es  7 1 . 1a
3 0 . 9 a
2 8 . 9 b
8 . 8 a
8 . 0 a
Dry Season
19 * I 0 3 a 36 *  I 0 3b









Chemi cal  
C h a r a c t e r ! s t  ics
M oi s ­
t ur e Oi 1
Pr o­
t e i n
Pe r ox i de 
Val ue
Af l a -
t o x i n  8
Free  
F a t t y  
Aci d F a t t y  Acid (2)
( t ) ( * ) ( t ) (meq/kg) (ppb) t t ) 0 6 : 0 0 6 : 0 CI 8:  1 C 1B: 2 C20. 0 C 20 :1 C22 :0 C26:0
Rainy Season
O i l  m i l l s 9 - 9a 6 9 . 0 a 33 - Ba 0.  17a 860a 2 . 9 a 11. 5a 3 -5a 6 6. 2a 35- i a 1. 6a 0 . 9 a 3 . 2 a 1. 0a




3. 6a 6 3 . 7 a 36. 5a 1.6a 0 . 9 a 3. 0a 1. 0a
O i l  m i l l s 7 2 a 66.  Ja 33 - 7a 0 .  16a 195a 1. 6a 12. 7a 6 . 0 a 3 9. 8a 3 5 - 5a 2 . 0a 1. 2a 3 .6 a f ,2a
Seed s t o r es 6 . 0a 6 7 . 10a 3 2. 7a 0.  16a 217a 1. la 12. 3a 3 . 6 a 6 0 . 2a 3 5. 7a 2 . 2 a 1. 2a 3 . 5a 1. 2a
A l l  mean* h av in g d i f f e r e n t  l e t t e r s  a re  s i g n i f i c a n t l y  d i f f e r e n t  (P < 0 . 0 5 )
^ O r i g i n a l  d at a  ( k)  were d i v i d e d  by 1000 and t ransf or med t o f i  f o r  a n a l y s i s  o f  v a r i a n c e
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The p e r c e n t a g e s  o f  p e a n u t  s h e l l  f r o m  o i l  m i l l s  grown  
I n t h e  d r y  s e a s o n s  w e r e  h i g h e r  and d i f f e r e d  s i g n i f i c a n t l y  a t  
a 5 % l e v e l  f r o m  t h e  p e a n u t  s a m p l e s  c o l l e c t e d  f r o m see d  s t o r e s .  
As a c o n s e q u e n c e ,  t h e  p e r c e n t a g e s  o f  k e r n e l s  in p e a n u t s  f r om  
see d  s t o r e s  w e r e  h i g h e r  t h a n  in s a m p l e s  f r o m  o i l  m i l l s .  An 
i mp r o v e d  a g r i c u l t u r a l  me t hod  can p r o d u c e  more and b e t t e r  
k e r n e l s  as shown a l s o  by Cox e t  a l .  ( 1 6 ) .  T he y  showed t h a t  
an i m p r o v e m e n t  in t h e  p e r c e n t a g e  o f  sound m a t u r e  k e r n e l s  can  
be o b t a i n e d  by c a l c i u m  f e r t i l i z a t i o n  and i r r i g a t i o n .
B a c t e r i a l  and mo l d  c o u n t s  on t h e  s h e l l  and in t h e  
w h o l e  nu t  d i f f e r e d  s i g n i f i c a n t l y  a t  5% l e v e l  b e t w e e n  t h e  
t wo s o u r c e s  o f  s a m p l e s  i n p e a n u t s  gr own d u r i n g  t h e  r a i n y  s e a ­
son .  The l o w e r  m i c r o b i o l o g i c a l  c o u n t s  i n  p e a n u t s  f r om seed  
s t o r e s  we r e  an i n d i c a t i o n  o f  a b e t t e r  c o n t r o l  a f t e r  h a r v e s t i n g  
and p e r h a p s  t h e  u t i l i z a t i o n  o f  a r ecommended p l a n  o f  c r o p  
r o t a t i o n  t h a t  w o u l d  r e d u c e  t h e  m y c o f l o r a ,  as o b s e r v e d  by 
P e t t i t  and T a b e r  ( 8 3 ) .  who i n d i c a t e d  t h a t  p e a n u t s  h a r v e s t e d  
f r o m l a n d  p l a n t e d  w i t h  p e a n u t s  I n t h e  p r e v i o u s  y e a r s  wer e  
h i g h l y  i n f e s t e d  w i t h  f u n g i  t h a n  p e a n u t s  gr own on l a n d  p l a n t e d  
w i t h  r y e ,  o a t s ,  me l o n s  o r  p o t a t o e s  t h e  p r e v i o u s  y e a r s .
The p e r c e n t a g e s  o f  m o i s t u r e  o f  p e a n u t  s a m p l e s  f r o m  
o i l  m i l l s  and gr own i n t h e  r a i n y  s e a s o n  showed a s i g n i f i c a n t  
d i f f e r e n c e  a t  5% l e v e l  as c o mp a r e d  w i t h  s a m p l e s  f r o m  seed  
s t o r e s .  In p e a n u t s  gr own i n t h e  r a i n y  s e a s o n ,  t h e  mean
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v a l u e s  o f  m o i s t u r e  c o n t e n t  f o r  s a m p l e s  f r o m o i l  m i l l s  was 
9 . 9 %  and f o r  s a m p l e s  f r o m seed  s t o r e s  was 6 . 0 % .  I n  p e a n u t s  
gr own d u r i n g  t h e  d r y  s e a s o n ,  t h e  d i f f e r e n c e  i n t h e  mean 
v a l u e s  o f  m o i s t u r e  c o n t e n t  f r o m  t h e  t wo  s o u r c e s  was s m a l l e r ,  
b e i n g  7 . 2  and 6 . 0 %  f o r  o i l  m i l l s  and see d  s t o r e s ,  r e s p e c t i v e ­
l y .  A l o w e r  m o i s t u r e  c o n t e n t  i n p e a n u t s  o b t a i n e d  f r o m seed  
s t o r e s  I n d i c a t e s  a g r e a t e r  c a r e  t a k e n  d u r i n g  t h e  d r y i n g  
p e r i o d .  The p e r c e n t a g e  o f  m o i s t u r e  f o u n d  i n p e a n u t s  o b t a i n e d  
f r o m  see d  s t o r e s  was s l i g h t l y  l o w e r  t h a n  t h e  p e r c e n t a g e s  shown 
by Fuk uda  and Maesawa ( 3 M ,  w h i c h  w e r e  6 . 5  t o  8 . 0 % ,  f o r  p e a ­
n u t s  s t o r e d  a t  room t e m p e r a t u r e  w i t h  a r e l a t i v e  h u m i d i t y  
b e l o w  68%.  T h e s e  r e s u l t s  we r e  a l s o  l o w e r  t h a n  t h e  7 . 7  t o  
8 . 0 % m o i s t u r e  c o n t e n t s  r ecommended by W o o d r o o f  ( 1 1 6 )  f o r  a 
s a f e  s t o r a g e .  A m o i s t u r e  c o n t e n t  b e l o w  6 . 5 %  may i n d u c e  an 
i n c r e a s e  i n t h e  b r e a k a g e  o f  k e r n e l s  d u r i n g  s h e l l i n g ;  h o w e v e r ,  
t h e r e  i s  no r i s k  o f  mol d  g r o w t h  d u r i n g  s t o r a g e .
At  a 5% l e v e l  o f  s i g n i f i c a n c e  t h e  p e r c e n t a g e  o f  
s p o i l e d  k e r n e l s  I n  p e a n u t  s a m p l e s  o b t a i n e d  f r o m  o i l  m i l l s  was 
h i g h e r  t h a n  in s a m p l e s  o b t a i n e d  f r o m  seed  s t o r e s  c o n t a i n i n g  
p e a n u t s  p r o d u c e d  d u r i n g  t h e  r a i n y  s e a s o n .  The  mean v a l u e s  
w e r e  12 . 9% and 5 . 1% f o r  s a m p l e s  f r o m  o i l  m i l l s  and seed  
s t o r e s ,  r e s p e c t i v e l y .  From t h e  l o w e r  numbe r  o f  s p o i l e d  
k e r n e l s  p r e s e n t  i n  p e a n u t s  f r o m  s e e d  s t o r e s  i t  may be assumed  
t h a t  a b e t t e r  me t hod  o f  d r y i n g  o r  an I m p r o v e d  a g r i c u l t u r a l
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t e c h n i q u e  was u s e d .
At  t h e  5$ l e v e l  o f  s i g n I f I c a n c e s , t h e  p e r c e n t a g e s  o f  
p r o t e i n  and o i l ,  and t h e  amount  o f  a f l a t o x i n  Bj  w e r e  n o t  d i f ­
f e r e n t  b e t w e e n  p e a n u t s  f r o m  t h e  t wo  s o u r c e s  gr own d u r i n g  b o t h  
s e a s o n s .  H o w e v e r ,  t h e  mean a f l a t o x i n  c o n t e n t  o f  p e a n u t s  
gr own d u r i n g  t h e  r a i n y  s e a s o n  was h i g h e r  f o r  t h e  s a m p l e s  c o l ­
l e c t e d  f r om o i l  m i l l s  t h a n  t h e  v a l u e  c o r r e s p o n d i n g  t o  t h e  
s a m p l e s  o b t a i n e d  f r o m  see d  s t o r e s .
The p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s  i n p e a n u t s  f r o m  
o i l  m i l l s ,  g r own d u r i n g  t h e  r a i n y  s e a s o n ,  was h i g h e r  a t  t h e  
5% l e v e l ,  as c o mp a r e d  t o  t h e  see d  s t o r e  p e a n u t s .
The mean p e r o x i d e  v a l u e s ,  as  w e l l  as t h e  mean f o r  
f a t t y  a c i d  c o m p o s i t i o n ,  we r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
f o r  t h e  s a m p l e s  f r o m t h e  two s o u r c e s .
D a t a  i n T a b l e s  9 and 10 show t h a t  p e a n u t s  f r o m  see d  
s t o r e s  p r o d u c e d  in t h e  r a i n y  s e a s o n  w e r e  c o n s i d e r a b l y  s u p e r i o r  
in q u a l i t y  as  c o m p a r e d  t o  p e a n u t  s a m p l e s  c o l l e c t e d  f r o m  o i l  
m i l l s .  Th e  d i f f e r e n c e  i n q u a l i t y  was s m a l l e r  f o r  p e a n u t s  
p r o d u c e d  i n t h e  d r y  s e a s o n  w i t h  a s m a l l  a d v a n t a g e  i n f a v o r  o f  
t h e  s a m p l e s  o b t a i n e d  f r o m s e e d  s t o r e s .  T h e s e  r e s u l t s  c l e a r l y  
I n d i c a t e  t h a t  I t  I s  n e c e s s a r y  t o  a p p l y  a b e t t e r  p o s t - h a r v e s t -  
I n g  t e c h n i q u e ,  m a i n l y  f o r  p e a n u t s  gr own I n t h e  r a i n y  s e a s o n ,  
i n  o r d e r  t o  a v o i d  t h e  d e v e l o p m e n t  o f  b a c t e r i a  and mo l d s  t h a t  
a f f e c t  t h e  q u a l i t y .  P e a n u t s  s t o c k e d  i n see d  s t o r e s  a r e
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p r o d u c e d  u n d e r  t e c h n i c a l  s u p e r v i s i o n  b e c a u s e  t h e y  a r e  g o i n g  
t o  be p r o c e s s e d  I n t o  c e r t i f i e d  s e e d s ,  t h e r e f o r e  t h e y  p o s s e s s  
b e t t e r  q u a l i t y  t h a n  p e a n u t s  s t o r e d  I n o i l  m i l l s .  N o t w i t h ­
s t a n d i n g  t h e  q u a l i t y ,  p e a n u t s  f r o m  seed  s t o r e s  must  be 
I m p r o v e d  In r e l a t i o n  t o  a f l a t o x i n  c o n t a m i n a t i o n  In o r d e r  t o  
o b t a i n  h i g h  q u a l i t y  p e a n u t s  f o r  human c o n s u m p t i o n .
INFLUENCE OF GROWING LOCATIONS
T a b l e  11 p r e s e n t s  t h e  r e s u l t s  o f  t he  a n a l y s i s  o f  
v a r i a n c e  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and c h e m i c a l  d e t e r m i ­
n a t i o n s  r e a l i z e d  In p e a n u t  s a m p l e s  c o l l e c t e d  d u r i n g  t h e  r a i n y  
and d r y  s e a s o n s  t h a t  we r e  grown I n A r a r a q u a r e n s e , N o r o e s t e ,
P a u l i  s t a  Nova and S o r o c a b a n a  r e g i o n s .
The mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  o f  p e a n u t  s a m p l e s  o b t a i n e d  d u r i n g  t h e  
r a i n y  and d r y  s e a s o n s  a r e  r e c o r d e d  I n T a b l e  12 .
Mean d i f f e r e n c e s  f o r  t h e  s h e l l  and w h o l e  n u t  mol d  
c o u n t s  wer e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  a 1% l e v e l  in 
s a m p l e s  f r o m  t h e  r a i n y  s e a s o n .  The mean mol d  c o u n t  c o n d u c t e d  
on t h e  w h o l e  nut  was s i g n i f i c a n t  a t  a 5% l e v e l  i n  s a m p l e s  f r o m  
t h e  d r y  s e a s o n .  P e a n u t s  i n t h e  S o r o c a b a n a  r e g i o n  d u r i n g  
r a i n y  s e a s o n  showed t h e  l o w e s t  mol d  g r o w t h  on t h e  s h e l l  and  
w h o l e  n u t .  The l o w e s t  number  o f  mo l d s  I n t h e  w h o l e  n u t  was  
r e g i s t e r e d  I n  s a mp l e s  f r o m  t h e  d r y  s e a s o n .  The l o w e r  mol d
Tabl e H .  S u n a r y  o f  A n a l y s i s  o f  Va r ia nc e  on t he  P h y s i c a l ,  M i c r o b i o l o g i c a l  and Chemical  C h a r a c t e r i s t i c s  o f  T e t u  Peanuts from 
Araraquarense t N o r o e s t e ,  P au l i  s t a  Nova,  and Sorocabana Regions
Var iance
Physi c e 1 
C h a r a c t e r i s e  ics
M l t r o b l o l o g i c a t  
C h a r a c t e r i s t i c s
Kernel She 1 1 S p oi l ed B e c te r  i a / g M ol d / g
( t ) ( * ) kerne 1
<*)
She 11 Whole She 1 1 Whole
Rainy Season
S t gn i f icance n. s . n . s . X n . s . n . s . XX X X
C.V.  U ) 2 - 3 5 . 9 6 6 . 7
Dry Season
7 0 .0 6 2 . 9 6 5 . 7 104.6
S ignl  f i  cance n.  s. n . s . X n . s . n.  s. n . s . X
C.V.  ( t ) 2 . 7 6 . 0 19. 0 8 3 - 3 6 9 . 4 8 5 . 3 111 .0
o>
0 V
Table I I  (Continued)
Var iance
Ch enl ea l  
C h ar a c t e r  i s t I c s
H of s-
t u r e O i l
P ro ­
t e i n
Perox ide 
Value
A f l a -  
t o x i n  B|
(ppb)
Free
F a t t y
Aci d F a t t y  A c i d  ( t )
( t ) ( t ) ( t ) (meq/kg) ( t )  C 16:0 C 18:0 CI S:  1 € 18:2 C20:0 C 2 0 : 1 C22 :0 C24:0
S ign i f  i cance n . s . n . s . n . s . n . s . n . s .
Rainy Season
n . s .  n . s .  n . s . n . s . n . s . n.  s. n . s . X n.  s.
C.V.  ( t ) 4 2 . 3 8. l t 2 . 7 139*8 4 0 . 5 9 8 . 7  3 2  11 . 9 2 . 2 3 -0 16.3 14 .8 9 . 6 25 .1
S i gn i f  icance n . s . n . s . n .s . n . s . n . s .
Dry Season
n . s .  n . s .  n . s . n . s. n .  s - n . s . n . s . n . s . n . s .
C.V.  ( t ) 2 5 . 0 4 . 8 j . e 111. 2 3 8 . 9 52 3 5 . 8  2 3 . 9 6 . 6 3 0 33. 0 3 0 . 3 19. 3 2 7 . 5
x k  ■ s i g n i f i c a n t  a t  I t  l e v e l
x "  s i g n i f i c a n t  a t  St  l e v e l
n . s .  ■ not  s i g n i f i c a n t  a t  St  l e v el  
C.V.  -  c o e f f i c i e n t  o f  v a r i a t i o n
Table 12. E f fe c t  o f  L o c a l i ty  V ar ia t io n s  on the P h ys ica l ,  M icro b io log ica l  and Chemical C h a ra c te r is t ic s  o f  Tatu Peanuts
Loca1 i t y
P hy si ca l  
C h a r ac te r  i s t i  cs
Mi c r o b i o l o q 1cal  





S p oi l ed
k e r n e l
(2)
Sa ct er i
S h e l l
i a / g
Whole
M ol d / g
Shel 1 Whole
Ar ar aquarense 71. 4 2 8 . 6 a 15.5a
Rai ny Season
,  i ( 1 >3. la 13a( , ) l u ' "
Noroeste 7 0 . 0a 3 0. 0a 16. la 2 . 3 a 3 . 8 a 11a 21a
P a u l i s t a  Nova 7 0 . 3a 29 7a 9 . 2 a 2 . 9 a 4 . 3 a 10a 23a
Sorocabena 7 1 - l a 2 8 . 9 a a. ob 3. 0a 4 . 6 a 7b 10b
Arar aquarense _  ____ •  m m a. 3-8a
Dry Season
4 . 4 a < ’ > 7 - 0 a ( l )
_______ ( 1 ) m * 111
Moroeste 6 9 . 4 a 3 0 . 6a 3.0b ----- 3 . 8 a 7a I S *
P au l i  s ta  Nova 6 9 . 2 a 30. Be 2 . 9 b 3. 7a 4 . 7 a 9a 16a
Sorocabana 6 9 . 7 a 30. 3a 2 . 6 b 3 4 a 4 . 4 a Ba 12a
Table I I  (Cant inued)
L o c a l i I y
Chcmi cat  
C h ar a ct er  i st i cs
Mo i s-  
t ur e Oi 1
P r o ­
t e i n
Pe ruH i de
Ua lue
Af 1 j -  
t n r i n  8
F r ee 
F a t t y  
Ac i d f a t  ty Acid (T)
<t> U ) {?■) (ineq/Lg) Ct) C 16:0 C l 8 : 0 CI 8:  1 C 1 8: 2 C20:0 CIO: 1 C22 :U C 2 9 0
Rainy Season
Araraquarense 10. 5a 99. 2 J9. 3a 3 . 9a 290a 3. 6a M . 5 a 3 5 a 93. 6a 3 9 . 8a 1 .5a 0 . 9 a 3 2a 1. la
horoe s ie 1 0 . 5a 9 9 . 0 a ) 9 . 9 a 2 . 0 a 2 90a 3. U 1 1. 5a 3 -9a 9 3 - 7a 3 5. 3a 1 .9a 0 . 9 a 3 .0 a 0 . 9 a
P a u l i s t a  Nova 8 . 9 a 9 9 . 0 a 32- Ba 0.  lb 2 20a 2 . 8 a I I .  5a 3 - 3a 9 9. 2a 35 0a 1 . 9a 0 . 9 a 2 . 9 b 0 . 9 a
Sorocabana 7 . 9 a 9 8 . 9 a ------- 0 .  lb 180b ------- 11. 5a  
Dry Season
3 - 5a 9 3 . 6a 39. 9a 1. 9a 0 . 9 a 3 2 a -------
Araraquarense ------- 9 8 . 2a 3 2 . 2 a 0 .  l a 190a 2 . 7 a 12.6a 9 . 0 a 3 8 .9a 3 5. 7a 2 . 1 a 1.2a 3-3a 1 2a
No roe st  e 7 .3 a 9 6 . 9a 3 3 - 9a 0.  la 200a 0 .  8b 12.0a ------- 9 1 . 7 a 36. 0a 1.7a 1. la ------- 1 .0a
Paul 1st a Nova 6.  9a 95 9a 32. 9a 0 .  2a 200o 1. Ba 12. 8a 9.  la 39 . 3a 35. 5a 2 .0a 1 3a 3 . 8 a 1. 0a
Sorocabana 7. l a 9 7 .0 a 3 2 . 6 a 0.  la 160a 1. lb 12. 5a 9. la 3 9 . 8a 35. 3a 2 . 0 a 1. 2a 3. 8a 1 2a
A l l  « t i n i  hawing d < f I e rent  l e t t e r s  a re s i rpn i I i can t I y di I t eren t (P <  0 . 0 5 )
^ O r i g i n a l  d a t a  ( * )  were d i v i d e d  by 1000 and t ransf or med to f o r  a n a l y s i s  ol  v a r i a n c e
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c o u n t s  f o u n d  I n  p e a n u t s  f r o m  t h e  S o r o c a b a n a  r e g i o n  may be 
due t o  u t i l i z a t i o n  by t h e  f a r m e r s  I n  t h i s  r e g i o n  o f  a b e t t e r  
me t h o d  o f  p o s t - h a r v e s t i n g  o r  a r o t a t i o n  o f  c u l t u r e  as  has  
been shown by P o r t e r  and G a r r e n  ( 8 5 ) and P o r t e r  and W r i g h t  
( 8 6 ) .  T h e y  h a v e  e s t a b l i s h e d  t h a t  t h e  a v e r a g e  i s o l a t i o n  f r e ­
q u e n c y  o f  mol ds  was c o n s i d e r a b l y  l o w e r  i n  p e a n u t  f r u i t s  in 
i n v e r t e d  w i n d r o w  t h a n  in p e a n u t  f r u i t s  d r i e d  I n a random 
w i n d r o w .  The r e d u c t i o n  o f  mol d I n f e s t a t i o n  by t h e  a d o p t i o n  
o f  a r a t i o n a l  p r o g r a m  o f  c r o p  s e q u e n c e  i n w h i c h  p e a n u t s  a r e  
n o t  p l a n t e d  s u b s e q u e n t l y  was o b s e r v e d  by J o f f e  and L i s k e r  
( 5 6 ) ,  P e t t i t  and T a b e r  ( 8 3 ) ,  and Su br ahmanya m and Rao ( 1 0 1 ) .
At  t h e  53 l e v e l  o f  s i g n i f i c a n c e  t h e  amoun t  o f  s p o i l e d  
k e r n e l s  p r e s e n t e d  a s t a t i s t i c a l  d i f f e r e n c e  f o r  s a m p l e s  o f  
d i f f e r e n t  r e g i o n s  and gr own d u r i n g  b o t h  s e a s o n s .  The l o w e s t  
v a l u e s  w e r e  f o u n d  in s a m p l e s  f r o m  t h e  S o r o c a b a n a  r e g i o n .
A l t h o u g h  n o t  d i f f e r i n g  a t  a 53 l e v e l ,  t h e  a f l a -  
t o x i n  c o n t e n t  in s a m p l e s  f r o m  t h e  S o r o c a b a n a  r e g i o n  gr own in 
b o t h  s e a s o n s  p r e s e n t e d  t h e  l o w e s t  mean v a l u e s .  F o n s e c a  ( 2 9 ,  
3 0 ,  3 1 ) ,  s t u d y i n g  t h e  o c c u r r e n c e  o f  a f l a t o x i n  i n p e a n u t  m e a l s
p r o d u c e d  by o i l  m i l l s  l o c a t e d  i n N o r o e s t e ,  P a u l l s t a  Nova and  
S o r o c a b a n a  r e g i o n s ,  a l s o  o b s e r v e d  t h e  l o w e s t  mean v a l u e s  I n  
p e a n u t  m e a l s  f r o m t h e  S o r o c a b a n a  r e g i o n .
The a n a l y s i s  o f  v a r i a n c e  d i d  n o t  show s i g n i f i c a n t  
d i f f e r e n c e s  w i t h  r e s p e c t  t o  t h e  p e r c e n t a g e s  o f  f r e e  f a t t y
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a c i d s ,  p e r o x i d e  v a l u e s  and f a t t y  a c i d  c o m p o s i t i o n s  among 
r e g i o n s ;  h o w e v e r ,  s a m p l e s  f r o m  S o r o c a b a n a  and P a u l l s t a  Nova  
r e g i o n s  p r e s e n t e d  t h e  l o w e s t  mean p e r o x i d e  v a l u e s  f o r  p e a n u t s  
grown I n t h e  r a i n y  s e a s o n .  Sa mp l e s  f r o m t h e  S o r o c a b a n a  and  
N o r o e s t e  r e g i o n s  showed t h e  l o w e s t  mean p e r c e n t a g e s  o f  f r e e  
f a t t y  a c i d s  f o r  p e a n u t s  gr own in t h e  d r y  s e a s o n .  Brown e t  a l .  
( 1 3 0 )  o b s e r v e d  d i f f e r e n c e s  in t h e  p e r c e n t a g e s  o f  f r e e  f a t t y  
a c i d s  and p e r o x i d e  v a l u e s  i n p e a n u t s  o f  t h e  same v a r i e t y  p r o ­
duc ed  i n d i f f e r e n t  l o c a t i o n s .
P e a n u t s  p r o d u c e d  I n t h e  S o r o c a b a n a  r e g i o n  hav e  a 
b e t t e r  q u a l i t y  as c o mp a r e d  w i t h  p e a n u t s  p r o d u c e d  In t h e  o t h e r  
t h r e e  r e g i o n s .  T h e r e f o r e ,  b e s i d e s  t h e  i n f l u e n c e  o f  l o c a ­
t i o n s ,  t h e  q u a l i t y  can be an i n d i c a t i o n  o f  t h e  a d o p t i o n  o f  
a b e t t e r  a g r i c u l t u r a l  me t h od  by t h e  f a r m e r s  o f  S o r o c a b a n a  
r e g i o n ,  s i n c e  p e a n u t s  a r e  c u l t i v a t e d  f o r  a l o n g e r  t i m e  in 
t h i s  r e g i o n  t h a n  in t h e  o t h e r s .
INFLUENCE OF SOI L TYPES
T a b l e  13 shows t h e  summary o f  t h e  a n a l y s i s  o f  
v a r i a n c e  c o n d u c t e d  on d a t a  o b t a i n e d  f r o m t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l ,  and c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  i n p e a n u t s  
f r o m  r a i n y  and d r y  s e a s o n s  w h i c h  w e r e  gr own on l a c t o s o l  
p u r p l e ,  l a c t o s o l  r e d ,  p o d z o l y z e d  s o i l - M a r i l i a  v a r i e t y  and  
p o d z o l y z e d  s o i l - L i n s  v a r i e t y  t y p e s  o f  s o i l .
Table 1 ) .  S i M M r y  o f  Anal ys i s o f  Va r i an ce  on the P h y s i c a l ,  M i c r o b i o l o g i c a l  and Chemical  C h a r a c t e r i s t i c s  o f  T a t u  Peanuts Crown on 
D i f f e r e n t  Types o f  S o i l
Vdr idnce
Phys ica 1 
C h a r a c t e r i s t  ics
Hi c r o b i o l o y t e a l  








B a c t e r i a / q  
She 1 1 Whole
M ol d/ g
She! 1 Whole
5 1 fjn S f i cance n . s . n . s . n . s .
f tainy Season
A n . s . ■ X n . s .
C.V.  (?) 2 . 5 5 - 5 2 5 . 9 5 7 . 8 15 ■ ^ 6 9 . 2 I D - 5
Sign i f  icance n . s . n . s . n . s .
Dry Season
n . s . n . s . n . s . n . s .
C.V.  U ) 2 . 1 6. 7 2 1 . 2 9 0 .  8 71.2 1 ) 1 . 8 6 0 .  1
CD
PO
Table I ]  (Continued)
Var iance
Chemical  
C h ar a ct er  i s t I t s
fioi s-
t urc Oi 1
P r o ­
t e i n
Peroxi  ilt 
Va 1 ue
Al l a -
t o x i n Bl
(ppb)
Free
F a t t y
Acid F a t t y Acid <t )
u > U ) U > (meg/kg) U ) C 16:0 C I 8 : 0 CIS:  | ClB:2 C20:0 C 2 0 : 1 C22:0 C26:0
Rainy Season
Si gn i f I cance n . s . n. s . n.  s. n . s . n . s . n . s . n .s. n . s . n . s . n . s . n . s . n . s . n . s . n.  s.




10. 8 2 . 2 3-0 16.6 15.2 11.6 2 2 . 6
Sign 1 f  i cance n.  s. n,  s. n . s . n . s . n . s . n . s . n . s . n . s . n . s . n . s . n . s . n . s . n . s . n.  s.
C.V.  ( t ) IB. 1 6 .2 6 - 9 113.0 3 9 . 3 37. 5 6 . 3 2 3 - 8 6. 3 3.9 32. 6 30 .5 19. 6 2 8 . 5
k*  “ s i g n i f i c a n t  a t  I l e v el
x *  s i g n i f i c a n t  a t  l e v e l
n . s .  *  not s i g n i f i c a n t  a t  5‘£ l e v el  
C.V.  •  c o e f f i c i e n t  of  v a r i a t i o n
9*t
The mean v a l u e s  o f  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  In p e a n u t s  c o l l e c t e d  d u r i n g  
t h e  r a i n y  and d r y  s e a s o n s  t h a t  w e r e  grown on l a c t o s o l  p u r p l e ,  
l a c t o s o l  r e d ,  p o d z o l y z e d  s o t l - M a r i l i a  v a r i e t y  and p o d z o l y z e d  
s o i l - L i n s  v a r i e t y  t y p e s  o f  s o i l  a r e  shown in T a b l e  1A.
The o n l y  s i g n i f i c a n t  s t a t i s t i c a l  d i f f e r e n c e s  o b s e r v e d  
I n  p e a n u t s  gr own In d i f f e r e n t  t y p e s  o f  s o i l  w e r e  f o r  b a c t e r i a l  
and mo l d  c o u n t s  on t h e  s h e l l  o f  s a m p l e s  f r o m t h e  r a i n y  s e a s o n .  
The b a c t e r i a l  c o u n t  on s h e l l s  was s i g n i f i c a n t  a t  a 5% l e v e l  
and t h e  mol d  c o u n t  on s h e l l  was a t  a \% l e v e l .  P e a n u t s  grown  
on p o d z o l y z e d  s o i l - L i n s  v a r i e t y  p r e s e n t e d  t h e  l o w e s t  number  
o f  b a c t e r i a  on t h e  pods d i f f e r i n g  a t  5% l e v e l  c o mp a r e d  t o  
d a t a  o b t a i n e d  f r o m  o t h e r  s o i l s .  P e a n u t s  gr own on t h e  t wo  
v a r i e t i e s  o f  p o d z o l y z e d  s o i l  showed a l o w e r  number  o f  mo l d  on 
t h e  s h e l l s .  C o n s i d e r i n g  t h a t  t h e  p o d z o l y z e d  s o i l - L i n s  v a r i e t y  
and p o d z o l y z e d  s o M - M a r i l i a  v a r i e t y  a r e  s o i l s  c l a s s i f i e d  as 
l i g h t  t y p e s ,  and l a c t o s o l  p u r p l e  and l a c t o s o l  r e d  a r e  s o i l s  
o f  medi um t y p e s ,  t h e  r e s u l t s  o f  t h i s  s t u d y  d e m o n s t r a t e  a 
good c o n c o r d a n c e  w i t h  wor k  p e r f o r m e d  by J o f f e  and L i s k e r  C5 *  
56 )  who o b s e r v e d  an i n c r e a s e  i n m y c o f l o r a  f r o m  l i g h t  t o  h e a v y  
t y p e s  o f  s o i l .
P e a n u t s  gr own on p o d z o l y z e d  s o i l - L i n s  v a r i e t y  showed  
a b e t t e r  q u a l i t y  t h a n  p e a n u t s  gr own on o t h e r  s o i l s  s i n c e  t h e y  
p r e s e n t e d  a l o w e r  mean v a l u e  f o r  s p o i l e d  k e r n e l s ,  a f l a t o x i n .
Table 19. E f fec t  of Soil V ar ia t io n s  on the Physical,  M i crobi oloy i ca I and Chemical Charac teris t  ics of Tatu Peanuts
Soi 1
Phys i cat  
C h ar ac te r  i st ics
Hi c r o b i o l o g  i ca t  





Spo i l e d  
L e r n e 1
U )
• Bacter  i a / g  
S he l l  Whole
M ol d/ g
S h e l l Whole
Lac t .  p ur pl e 7 1 . 7a 28.  3a V 0 a ' 2)
Rainy Season
3 . 8 a ( l > 9 . 8 a ( l ) 9 . 9ab<*> . ,  (2)  3- 3a
t a c t ,  red 70. la 2 9 . 8 a 3 la 3. 3a It. 9a 1 2. 8a 7 . 9 a
Pod. s o i 1
Mar i l i a  v ar  i e t y 70. 9a 2 9 . 6a 2 . 9 a 2 9 a l». 3a 9 - 3b 5 - 9a
Pod. s o i 1
L in s ,  v a r i e t y 7 1 3 a 28.  7a 2 . 6 b 2 . 2 a 3. 7a 8 . 3 a 9 . 7 a
L ac t .  p u r p l e
Dry Season
L ac t .  red t  n (2)  3- 0a ----- l . o i ” 9 - 0 a (Z) 9 . 9 a ' ’ > 6 . 6 a
Pod. s o i 1
Mar i l i a  var . 8 9 . 8a 30.2 2 9 a 1 ?9. 6a 1 9 8 . la 6 . 2a 9 . 9 a
Pod. s o i 1




t  hen i i: a 1 
C h ar a c t e r  i st i cs
Moi s­
t u r e Oi 1
Pr o­
t e i n
Pero*  i de 
Value
A f l a -
t o x i n
(ppb)
Free  
F a t t y  
Ac i d F a t t y Acid (2)
t t ) U ) i t ) (meg/kg) U )  C16:0 C 18:0 CIS:  1 C 18:2 C20:0 C 2 0 : 1 C22:0 C26:0
L ac t .  p ur pl e
Rainy Season
Lac t .  red 3 . 3 a ( Z > * 9 .  3a 3 2 . 2 a
( 6)
0 .  12a 2 . , a U >
, ,  (2)  1 1 . 5a  
1. 2a
3 . 5a 6 3 . 9 a 3 6 . 7a 1.6a 1. 0a 3. la 1 .0a
Pod. s o i 1
M a r ( l i a  var . 3 2 a <.8. 7a 3 6. 9a 0.  2 8 a 2 . 5 a 1.8a 11. 5a 3 . 6a 6 3 . 6 a 3 5. 0a 1 .5a 1 .0a 3-2a 1 . 0a
Pod. s o i 1
Lins ,  v a r i e t y 2 . 8 a 6 8 . 8 a 3 2. 2a 0.  1 la 2. la 1 .6a 1 1 . 6a 3-3a 66.  la 36. 9a 1.6a 0 . 9 a 3. 0a 1.0a
l a c t .  p ur pl e
Dry Season 
...............................(2)
l a c t .  red 6,  5a 6 6 . 9 a 33. 3a 0. 1 la 1.8a 1 . 3a 12.6a 3 - 8a 6 0 . 0 a 3 5 -6a 2 . 1 a 1.2a 3 .6 a 1 . 2 a
Pod, s o i 1
Mari  1i a var i . 7- 6a 6 6 . 0 a 32. 7a 0 . 2 1 a 2 . 0 a 1.3a 12.3a 3 - 9a 6 0 . 6a 3 5 . 5a 1. 8a 1. 2a 3.6a 1. l a
Pod. s o i l
L i n s ,  v a r i e t y 6 . 5 a 6 6 . 6 a 31. 8a 0.  1 / a 1. / a 1 . 0a  1 3 - l a 6.  3a 38 .5a 35. 5a 2.  l a 1. 3a 3 . 9a 1. 3a
A l l  means hawing d i f f e r e n t  l e t t e r s  are s i g n i f i c a n t l y  d i f f e r e n t  (p <  0 . 0 5 )
O r i g i n a l  dat a { * )  we re d i v i d e d  by 1000 and t ra ns for me d t o r / T  t o r  a n a l y s i s  o f  v a r i a n c e  
( 2)  O r i g i n a l  d a t a  ( >)  were t ra ns f or me d t o l/« f o r  a n a l y s i s  o f  v a r i a n c e  
>3) O r d i n a l  d a t a  ( x)  were t ra ns for me d t o  log ( * )  f o r  a n a l y s i s  of v a r i a nc e  
^  O r i g i n a l  d a t a  ( x )  were t ra ns f or me d t o  log (■> *■ I )  f o r  a n a l y s i s  o f  v a r i a nc e
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f r e e  f a t t y  a c i d s ,  and p e r o x i d e  v a l u e .
I NFLUENCE OF P R E C I P I T A T I O N
T a b l e  15 shows t h e  summary o f  a n a l y s i s  o f  v a r i a n c e  
and T a b l e  16 t h e  mean v a l u e s  o f  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  in p e a n u t s  f r o m  r a i n y  and  
d r y  s e a s o n s  t h a t  w e r e  gr own In l o c a l i t i e s  w h i c h  had d i f f e r e n t  
a moun t s  o f  r a i n f a l l  f r o m  s o w i n g  t o  h a r v e s t i n g  p e r i o d s .
The a n a l y s i s  o f  v a r i a n c e  showed a s i g n i f i c a n t  d i f ­
f e r e n c e  a t  a \% l e v e l  f o r  t h e  s h e l l s '  b a c t e r i a l  c o u n t s  and  
w h o l e  n u t s '  b a c t e r i a l  c o u n t s  o f  p e a n u t  s a m p l e s  f r o m t h e  
r a i n y  s e a s o n .  H o w e v e r ,  t h e  b a c t e r i a l  c o u n t s  d i d  n o t  de mon­
s t r a t e  any  r e l a t i o n s h i p  w i t h  t h e  amount  o f  r a i n .  The  d i f ­
f e r e n c e  in t h e  o b s e r v e d  b a c t e r i a l  c o u n t s  must  h a v e  some 
r e l a t i o n  w i t h  t h e  p r e c i p i t a t i o n  t h a t  o c c u r r e d  d u r i n g  t h e  
h a r v e s t i n g  and d r y i n g  p h a s e s .
The d i f f e r e n t  l e v e l s  o f  p r e c i p i t a t i o n  s t u d i e d  d i d  no t  
a f f e c t  t h e  c o m p o s i t i o n  o f  p e a n u t s  a l t h o u g h  M e h r o t r a  e t  a l .  ( 6 * 0  
o b s e r v e d  an i n c r e a s e  i n  o i l  and d e c r e a s e  i n  p r o t e i n  c o n t e n t  
w i t h  r e s p e c t  t o  an i n c r e a s e  in s o i l  m o i s t u r e .  In a d i f f e r e n t  
s t u d y  Young e t  a l .  ( 1 2 6 )  n o t e d  I n c r e a s e s  i n t h e  p e r c e n t a g e s  
o f  p a l m i t i c  and o l e i c  a c i d s  and a d e c r e a s e  i n l o n o l e i c  a c i d  
w i t h  I r r i g a t i o n .
The p r e c i p i t a t i o n  t h a t  o c c u r r e d  d u r i n g  t h e  l o n g  p e r i o d
Tab ic  15. Suweary o f  A n a l y s i s  o f  Va r i an ce  on the P h y s i c a l ,  M i c r o b i o l o g i c a l  and Chemical  C h a r a c t e r i s i i c s  o f  Tatu Peanuts Crown at  
D i f f e r e n t  Level  o f  R a i n f a l l
Va r i ance
Physi cal  
Ch ar a ct er  i s t  ics
H i c r o b i o l o g i c a l  
C h a r a c t e r ! s t  ics
Kerne 1 She 1 1 Sp oi l ed B a c t e r i a / g M ol d / g
m (*> kerne 1
(?)
She i 1 Whole Shel l Whole
Rainy Season
Si gni  f 1cance n.  s. n . s . n . s . XX X X n . s . n . s .
C.V.  ( I ) 2 . 6 6 . 2 37. 6
Dry Season
50.  1 6 0 . 6 7 2 . 3 38 . 2
S igni  f icance n. s. n . s . n . s . n,  s. n . s . n . s . n . s .
C.V.  U > 2 . 9 6 . 5 13.5 152.7 69.  7 M . 7 116.6
Table 13 (Continued)
Va r i an ce
Chemical  
C h a r a c t e r i  st  i cs
Mois­
t u r e O i l
Pro­
t e i n
Perox ide 
Value
Af  l a -
t o x i n  B
Tree
Fat tv
Acid F a t t y Aci d ( t )
U ) U ) <*> (meq/kg) (ppb) ( ' ) C | 6 : 0 C l 8 : 0 C IS:  1 0 8 : 2 C20:0 C 2 0 : 1 C22:0 CZ8:0
S i gn i f  i cance n. s. ft. s. '1 5. n.  s. n . s .
R*3 i ny 
r>. s .
' Season 
n . s . n . s . n . s . n . s . n . s . n . s . n . s . n . s .
C.V.  U ) 8 . 9 8 2 2 . 5 128. 1 1(0. 5 8 2 . 5 it 0 12 . 0 0 . 5 3 .3 16.9 1 5 2 80.  7 2 0 . 0




n . s . n . s . n . s . n . s . n . s . n. s n . s . n . s .
C . V.  < i ) 12. 3 5 - 2 3 8 9 3  ; <>1.8 3 8 . 2 7 0 33. 9 6 . 6 2 . 7 33.1 2 9 . 8 2 1 . 0 2 7 . 3
xx -  s i g n i f i c a n t  a t  I' i l e v el  
n . s .  *  not  s i g n i f i c a n t  at  5? l e v el  
C.V.  -  c o e f f i c i e n t  o f  v a r i a t i o n
Table lb. E f fec t  o f  P re c ip i te t io n  V a r ia t io n  on the Physical,  M icro b io log ica l  and Chemical C h a ra c te r is t ic s  o f  Tatu  Peanuts
P r e c i p i t a t i o n
Phy sl ca l  
C h a r a c t e r i  st ics
Hi crob i n l o g ! c a I  






k e rn e l
( t )
B a c i e r l a / g  
S h el l  Whole
H o l d/ q
S he l l M w l e
1 0 0 - 150™ 7 1 . 2a 2 6 . 8 a 3 . 2 a ( , )
Rai ny Season
0 . 9 a b * ^ l . J a ( 3 » I 0 . 2 a ( , ) 2 . b a < 21
1 50 -2 0 0™ 7 0 . 7a 2 9 . 3 a 3 . 6a 0 .  7b 1 Ob 1 2 . ba 2 . 3 a
2 0 0 - 2 5 0 ™ 7 0 . 6a 2 9 - ba 3 . 2 a 1 0a 1. 3a 10. 8a 2 . 2 a
2 5 0 - 3 0 0 ™ 7 0 . 0a 3 0. 0a 2 Ba 0 . 7 b 1. la 8 . b a 1 . 9a
1 0 - bo™ ___ 7 1 ( l )3 la
Dry Season
„  .  (b)  2 7.  3a 5 . 8 a t5) . 7 <2 > 1. 7a 1 1 . 2a
b 0 - 5 0 ™ 6 8 . 7 a 3 1 - 3a 3. 0a 16 .6a b - 5a l - 7 a 1 2. 2a
5 0 - 60mm 6 9 . 7 a 30. 3a 2 . 6 a 13.0a b. 2a 1 . 5a 16. l a




P r e c i p i  t a t  ion
Chemical  





t e i n
U>
Pe rox i de
Val ue
(meg/kg)
A f t a -  
t o x i n  B| 
(ppb)
F ree  
F a t t y  
Aci d 
I t )
F a t t y  A c i d  (7.)
I t ) C16:0 C 1 8 :0 CIS:  1 C 10:2 C20:0 C20: 1 C22:0 C26;0
100’ 150mm 2 . 9 a < ' > 6 9 . 1 a 5 . 8 a ( l ) 0 . 1 , , ' ” 2 . 3 a ' 2 >
Rai ny
0 . 5 o , J )
Season 
I t .  6a 3. 6a 1. 6a 36. 8a 1.5a 0 . 9 a 2 . 9 a 1 . 0 a
1 50- 2 0 0 m 3 . 0a 6 8 . 6 a 5 . 8 a 0.  ) 7a 2 . 6 a 0 . 5 a 1 1. 6a 3. 6a 1. 6a 3 6 . 8a 1.6a 0 . 9 a 2 . 6 a 1. la
1 0 0 - 250mm 3. 2a 69.  la 5 . 8 a 0 . 20a 1.8a 0 . 5 a 1 1. 6a 3 3a 1. 6a 3 5 .3a 1.6a 0 . 9 a 2 . 0a 0 . 9 a
250-  3 00 m 2 . n 6 9 . 1 a 5 . 7 a 0 . 0 9 a 1 .6a 0 .  6a 1 1. 5a 3- 5a 1. 6a ----- 1.6a 1, 0a 2 . 6 a 1 . 0a




1 7. 6a 3 . 8a 6 0 . 6 a 1 9a 1. la 3 . 6a 1 0 a
CO- 50mm 2 . 6a 6 8 . 8a 33. 5a 0 . 0 3 a 1. 7a 1. la 1 2. 5a 6 . 0 a 39. 5a 3 5. 6a 2.  la 1. 3a 3 7 a 1 .2 a
5 0 -6 0 mh 2 . 6 a 6 6 . 5 a 3 2. 5a 0 . 0 6  a 2 . 0 a 1. 5a 12.7a 6.  la 39 6a 3 5. 6a 2 . 0 a 1.3a 3 . 6a 1 .2 a
6 0 - 70mm 2 . 7 a 6 6 . 9 a 3 2 . 9a 0 . 0 9 a 2 . 0 a 1.8a • 2 . 6 a 3 . 8a 6 0 . 6a 35. 6a 2 . 0 a 1 . 2a 3 . 6a 1 . 2a
A l l  means havi ng
( ^ O r i g in a l  data 
( 2 )
( 3)
( ^ O r i g i n a l  dat a  
^ O r i g i n a l  dat a
d i f f e r e n t  l e t t e r s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  (P <  0 . 0 5 )
( * )  were t ransf or med t o  I / i  f o r  a n a l y s i s  o f  v a r i a nc e
O r i g i n a l  d a t a  ( x)  n * r e  t ra ns f or me d t o  log ( x)  f o r  a n a l y s i s  o f  v a r i a n c e
O r i g i n a l  d a t a  ( x)  were t ra ns for me d I n  log (x ♦ I )  for  a n a l y s i s  o f  v a r i a nc e
(■)  were d i v i d e d  by 1000 f o r  a n a l y s i s  o f  v a r i a nc e
(x) were divided by 1000 and transformed lo Vi for analysis of variance
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f r o m  s o w i n g  t o  h a r v e s t i n g  showed no e f f e c t  on t h e  q u a l i t y  o f  
p e a n u t s  p r o d u c e d  I n r a i n y  and d r y  s e a s o n s .  H o w e v e r ,  t h e  p r e ­
c i p i t a t i o n  t h a t  o c c u r r e d  I n t h e  s h o r t  p e r i o d  when p e a n u t s  a r e  
d r i e d  a f t e r  h a r v e s t i n g  I s  when t h e  l ow o r  h i g h  q u a l i t y  o f  
p e a n u t s  I s  e s t a b l i s h e d ,  a c c o r d i n g  t o  t h e  w e a t h e r  c o n d i t i o n s ,  
u n d e r  t h e  p r e s e n t  a g r i c u l t u r a l  m e t h o d o l o g y  a d o p t e d  by t h e  p e a ­
n u t  f a r m e r s  in t h e  S t a t e  o f  Sao P a u l o .
CORRELATION STUDY
T a b l e  17 shows a summary o f  t h e  c o r r e l a t i o n  s t u d y  c o n ­
d u c t e d  on t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and c h e m i c a l  d e t e r m i ­
n a t i o n s  r e a l i z e d  on p e a n u t s  f r o m  r a i n y  and d r y  s e a s o n s .
The p e r c e n t a g e s  o f  o i l  p r e s e n t e d  a 1% l e v e l  s i g n i f i ­
c a n t  n e g a t i v e  c o r r e l a t i o n  w i t h  r e s p e c t  t o  t h e  p e r c e n t a g e  o f  
f r e e  f a t t y  a c i d s ,  and a 5% s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  
w i t h  r e s p e c t  t o  t h e  p e r c e n t a g e  o f  s p o i l e d  k e r n e l s  I n  p e a n u t s  
f r o m  t h e  r a i n y  s e a s o n .  P a t t l n s o n  and T h o r n t o n  ( 8 0 )  o b s e r v e d  
a s i g n i f i c a n t  r e g r e s s i o n  a t  5^ b e t w e e n  p e r c e n t a g e s  o f  o i l  and  
f r e e  f a t t y  a c i d s  and a s i g n i f i c a n t  r e g r e s s i o n  a t  }% b e t w e e n  
p e r c e n t a g e s  o f  o i l  and b l a c k  n u t s ,  s t u d y i n g  t h e  u n s h e l l e d  p e a ­
n u t s  I n G a m b i a .  The r e s u l t s  show t h e  n e c e s s i t y  t o  I m p r o v e  
t h e  p o s t - h a r v e s t I n g  t e c h n i q u e  o f  p e a n u t s  f r o m  t h e  r a i n y  
s e a s o n  t o  a v o i d  I n c r e a s i n g  t h e  p e r c e n t a g e  o f  s p o i l e d  k e r n e l s  
and f r e e  f a t t y  a c i d s  I n o r d e r  t o  h a v e  a b e t t e r  y i e l d  and
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T a b le  17* C o r r e l a t i o n  C o e f f i c i e n t s  between P h y s i c a l ,  M i c r o b i o ­
l o g i c a l  and Chemical  C h a r a c t e r i s t i c s
Rainy Season Dry Season
V X n r r nd r
Oi l  ( * ) Sh e l l  ( i ) 57 - 0 . 1 7 0  n . s . 33 - 0 . 2 5 1  n . s
M o i s t u r e  ( i ) 57 * 0 . 0 6 8  n . s . 33 0 . 0 8 3  n . s .
Sp. k e r n e l  (%) S3 - 0 . 3 2 2  * 33 - 0 , 0 6 0  n . s
P r o t e i n  ( i ) 66 - 0 . 0 1 3  n . s . 33 - 0 , 2 9 7  n . s .
Free F a t t y
Ac id  (%) 57 - 0 . 3 8 7  XX 33 0 . 0 7 8  n . s .
Free F a t t y  
Ac i d  U ) B a c t . / g - - s h e 11 167 0 . 2 7 3  xxx 98 0.  193 n . s .
B a c t . / g — whole 166 0 . 3 3 5  xxx 99 0 . 2 2 0  x
M o l d / g — s h e l 1 16B 0 . 6 6 2  xxx 99 0.  367 xxx
Mo 1d / g - - w h o l e 165 0 . 6 6 6  xxx 97 0 . 2 3 8  X X
Sp. k e rn e l
( I ) B a c t , / g — she 11 157 0 . 3 6 9  X X X 99 0.2B1 X X
B a c t . / g - - w h o l e 158 0 . 2 8 2  X X X 98 0 . 3 6 6  xxx
M o l d / g - - s h e  11 159 0 . 6 6 6  xxx 99 0 . 2 1 6  xx
Mol d / g - - w h o l e 156 0 . 6 1 5  X X X 97 0 . 16 9  X X X
Free F a t t y  
Aci d ( t ) 53 0 . 9 0 5  xxx 33 0 , 6 5 5  xxx
M o i s t u r e  ( I ) B a c t . / g - - i h e l t 166 0 . 6 2 8  xxx 99 - 0 . 0 7 5  n . s .
B a c t . / g - - w h o ! e 167 0 . 2 7 6  xxx 98 - 0 . 0 5 5  n . s .
M o l d / g - - s h e l 1 I6B 0 . 5 0 5  xxx 99 - 0 . 0 2 3  n . s .
Mo 1d / g — whote 165 0 . 3 8 2  xxx 97 0 . 0 1 9  n . s .
F re e F a t t y  
Ac i d  ( t ) 57 0 . 5 7 3  X X X 33 0 . 3 1 8  n . s .
A f l a t .  B
(ppb) Shel 1 159 0 . 1 0 8  n . s . 99 0 . 2 2 6  X
B a c t . / g - - t h e l 1 155 0 . 2 3 9  xx 98 0 . 1 5 6  n . s .
Bact .  / g- -vd>ol e 155 0 . 0 5 2  n . s . 97 0 . 0 5 7  n . s .
Mol d / g — s h e l l 156 0 . 5 6 5  xxx 97 0 . 3 0 0  X X
M o l d / g - - w h o l e 155 0 . 5 0 1  XXX 93 0 . 6 1 9  xxx
10 *
Table 17 (Continued)
Rai ny Season Dry Season
Y X n r r nd r
M o i s t u r e  (?) 159 0 . 0 * 8 n . s . 99 0 . 2 2 7 X
Sp. k e r n e l  (?) 159 0 - 6 3 5 xxx 99 0 . 5 2 0 X X X
Free F a t t y
Ac id  (?) 159 0 . 6 0 5 xxx 99 0.  367 K X X
Pe roxi  de 
Value  
! meg/kg) B a c t . / g - * s h e l 1 166 0.  * 9 * xxx 99 0. 307 X X
B a c t . / g - * w h p 1 e 167 0 .  * 9 3 xxx 98 0 . 0 8 2 n* * .
M o l d / g — she 11 168 0.  *8 6 xxx 99 0 . 1 3 9 n . s .
M o l d / g - - w h o l e 165 0 .  * 3 0 xxx 97 0. 091 n . s .
M o i s t u r e  (?) 171 0 . 5 7 5 xxx 99 0 . 2 1 3 * *
Free F a t t y  
Ac i d  CO 171 0 . 681 xxx 99 0, 390 xxx
She 1 1 B a c t . / g - - s h e l 1 166 0 . 0 2 7 n . s . 99 0 . 2 6 0 X X
Bact .  / g - - w h o l e 167 0 . 0 5 1 n . s . 98 3. 169 n . s .
M o l d / g - - s h e l 1 168 0 . 0 5 * n . s . 99 - 0 . 1 6 * n . s .
M o l d / g - - w h o l e 165 0 . 0 0 9 n . s . 97 0 ,  101 n , s .
Free F a t t y  
Aci d (?) 57 0 . 3 5 5 X X 33 - 0 . 0 0 * n , s  .
n . s ,  not s 1 gn 1 f  i ca nt  ( P <  0 . 0 5 ) ;  *  s i g n i f i c a n t  (P < 0 . 0 5 ) ;  
x*  s i g n i f i c a n t  (P < 0 . 0 1 ) ;  xxx s i g n i f i c a n t  ( P <  0 . 0 0 1 )  
f  l i n e a r  c o e f f i c i e n t  o f  c o r r e l a t i o n ;  n r  f i x e  sample ( r a i n y  s e as o n ) ,  
nd s i z e  sample ( d r y  season)
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q u a I t  t y  o f  o i l .
The  c o r r e l a t i o n  o f  t h e  p e r c e n t a g e  o f  f r e e  f a t t y  a c i d  
was s i g n i f i c a n t  a t  a l e v e l  w i t h  r e s p e c t  t o  b a c t e r i a l  and  
mo l d  c o u n t s  d e t e r m i n e d  on s h e l l s  and I n  w h o l e  n u t s  o f  p e a n u t  
s a m p l e s  f r o m  t h e  r a i n y  s e a s o n .  in p e a n u t  s a mp l e s  f r o m  t h e  
d r y  s e a s o n  t h e  p e r c e n t a g e s  o f  f r e e  f a t t y  a c t d s  showed a s i g ­
n i f i c a n t  c o r r e l a t i o n  a t  a 0 . 1 % l e v e l ,  w i t h  r e s p e c t  t o  s h e l l  
mo l d  c o u n t  a t  a 1% l e v e l ,  and w h o i e - n u t  mol d  c o u n t  a t  a 5% l e v e l  
w i t h  r e s p e c t  t o  w h o l e  n u t  b a c t e r i a l  c o u n t s .  P a t t i s o n  and  
T h o r n t o n  ( 8 0 )  o b s e r v e d  a h i g h e r  s i g n i f i c a n t  r e g r e s s i o n  b e t w e e n  
p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s  and p e r c e n t a g e s  o f  b l a c k  n u t s  
o r  mo l d y  n u t s .  Th e s e  r e s u l t s  show t h e  i m p o r t a n c e  o f  r a p i d l y  
d r y i n g  t h e  p e a n u t  a f t e r  h a r v e s t i n g  t o  a v o i d  t h e  d e v e l o p m e n t  o f  
m i c r o o r g a n i s m s ,  m a i n l y  m o l d s ,  t h a t  h a v e  l i p o l y t i c  a c t i v i t y .
As shown by R a m a k r i s h n a n  and B a n e r j e e  ( 8 8 ,  8 9 ,  9 0 )  s e v e r a l  
mo l d s  t h a t  g r ow i n o i l  s e e ds  p r o d u c e  l i p a s e  c a p a b l e  o f  h y d r o ­
l y z i n g  p e a n u t  o i l .
The p e r c e n t a g e  o f  s p o i l e d  k e r n e l s  p r e s e n t e d  a s i g n i f i ­
c a n t  c o r r e l a t i o n  a t  a 0 . 1% l e v e l  i n w h i c h  b a c t e r i a l  and mol d  
c o u n t s  we r e  r e a l i z e d  on s h e l l s  and  i n t h e  w h o l e  n u t s  and t he  
p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s  o b t a i n e d  f r o m  p e a n u t  s a mp l e s  
gr own d u r i n g  t h e  r a i n y  s e a s o n .  At  a 5% l e v e l ,  i n p e a n u t  
s a m p l e s  f r o m t h e  d r y  s e a s o n ,  t h e  p e r c e n t a g e  o f  s p o i l e d  
k e r n e l s  d i s p l a y e d  a s i g n i f i c a n t  c o r r e l a t i o n  w i t h  r e s p e c t  t o
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t h e  p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s ,  a 1% l e v e l  o f  s i g n i f i ­
c a n c e  w i t h  r e s p e c t  t o  b a c t e r i a l  c o u n t s  In t h e  w h o l e  n u t ,  5% 
f o r  b a c t e r i a l  c o u n t s  on t h e  s h e l l ,  and a 5% f o r  mol d  c o u n t s  
on t h e  s h e l l .  A s h w o r t h  and L a n g l e y  ( 6 )  o b s e r v e d  t h a t  pod  
l e s i o n s  c a u s e d  by p a r a s i t i c  mo l d s  a r e  i m p o r t a n t  p r e  -  h a r v e s t e d  
p o i n t s  o f  e n t r y  t h r o u g h  w h i c h  s e v e r a l  mo l ds  e n t e r  t h e  k e r n e l s .  
C o n s e q u e n t l y  a s o i l  t r e a t m e n t  w i t h  f u n g i c i d e s  i s  i m p o r t a n t  t o  
I n c r e a s e  t h e  p e r c e n t a g e  o f  sound k e r n e l s  and t o  i m p r o v e  t he  
o r g a n o l e p t i c  q u a l i t y  o f  t h e  m a t u r e  k e r n e l s  as was o b s e r v e d  
by Thomas e t  a l .  ( 1 0 7 ) .  T he y  o b s e r v e d  t h a t  b a c t e r i a l  
and mol d  c o u n t s  a r e  h i g h l y  c o r r e l a t e d  w i t h  t h e  p e r c e n t a g e  o f  
s p o i l e d  k e r n e l s .  A t t e n t i o n  must  be g i v e n  t o  a v o i d  c o n d i t i o n s  
t h a t  f a v o r  t h e  d e v e l o p m e n t  o f  m i c r o o r g a n i s m s  I n o r d e r  t o  p r o ­
duce  p e a n u t  s a m p l e s  w i t h  a s m a l l  amount  o f  s p o i l e d  k e r n e l s ,  
and an o i l  w i t h  a l ow p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s .
The p e r c e n t a g e  o f  m o i s t u r e  f o u n d  In p e a n u t  s a m p l e s  
grown d u r i n g  t h e  r a i n y  sea s on  d e m o n s t r a t e d  a 0 . 1 % c o r r e l a ­
t i o n  w i t h  r e s p e c t  t o  b a c t e r i a l  and mol d c o u n t s  on s h e l l s  and  
w h o l e  n u t s  and p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s .  H o w e v e r ,  in 
p e a n u t s  f r o m  t h e  d r y  s e a s o n ,  t he  c o r r e l a t i o n  was n o t  s i g n i f i ­
c a n t  a t  a 5% l e v e l .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  an i n c r e a s e  
o f  k e r n e l  m o i s t u r e  c o n t e n t  i n c r e a s e s  t h e  b a c t e r i a l  and mol d  
p o p u l a t i o n  and t h e  d e g r e e  o f  h y d r o l y s i s  o f  t h e  o i l  in p e a n u t s  
gr own d u r i n g  t h e  r a i n y  s e a s o n  a l s o  d e m o n s t r a t e  t h e  i m p o r t a n c e
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o f  c a r e f u l  d r y i n g  t o  t h e  p r o p e r  m o i s t u r e  c o n t e n t  In o r d e r  t o  
h a v e  p e a n u t s  o f  h i g h  q u a l i t y  t h a t  can be s a f e l y  s t o r e d .
The Bj  a f l a t o x l n  c o n t e n t  In p e a n u t  s a m p l e s  f r o m t h e  
r a i n y  s e a s o n  showed a s i g n i f i c a n t  c o r r e l a t i o n  a t  a 0 . 1 % l e v e l  
w i t h  r e s p e c t  t o  s h e l l  and  w h o l e  n u t  mol d  c o u n t s ,  p e r c e n t a g e  
o f  s p o i l e d  k e r n e l s ,  and p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s ,  and  
a t  a 1% l e v e l  w i t h  r e s p e c t  t o  b a c t e r i a l  c o u n t s .
In p e a n u t s  f r o m t h e  d r y  s e a s o n ,  t h e  a f l a t o x l n  c o n t e n t
c o r r e l a t e d  s i g n i f i c a n t l y  a t  a 0 . 1 % l e v e l  w i t h  mol d  c o u n t s  in 
t h e  w h o l e  n u t ,  p e r c e n t a g e  o f  s p o i l e d  k e r n e l s ,  and p e r c e n t a g e  
o f  f r e e  f a t t y  a c i  d s ( a t  a 1% t e v e l  w i t h  mol ds  on t h e  s h e l l  and
a t  a $% l e v e l  w i t h  p e r c e n t a g e  o f  m o i s t u r e  and p e r c e n t a g e  o f
s h e l 1.
From t h e  m i c r o b i o l o g i c a l  c o u n t s  c o n d u c t e d  o n l y  t h e  
w h o l e  n u t  mol d c o u n t s  p r e s e n t e d  a h i g h l y  s i g n i f i c a n t  c o r r e *
1 a11 on w i t h  t h e  a f l a t o x l n  c o n t e n t  f o u n d  in p e a n u t  s a mp l e s  
f r o m  b o t h  s e a s o n s .  T h e s e  r e s u l t s  i n d i c a t e  a r e l a t i o n s h i p  
b e t w e e n  number  o f  mo l d s  i n  t h e  w h o l e  n u t  and t h e  p r e s e n c e  o f  
Aspe r g 1 I 1 us f 1 a v u s .
P a t t e e  and S e s s o n s  ( 7 6 )  a l s o  o b s e r v e d  a s i g n i f i c a n t  
r e l a t i o n  b e t w e e n  mol d  g r o w t h  and f a t  a c i d i t y  and b e t w e e n  mol d  
g r o w t h  and a f l a t o x l n  c o n t e n t ;  t h u s ,  t h e y  p r o p o s e d  a r a p i d  
me t h o d  f o r  t h e  d e t e r m i n a t i o n  o f  f a t  a c i d i t y  t h a t  m i g h t  be 
use d  t o  s c r e e n  p e a n u t  s a m p l e s  f o r  p o s s i b l e  a f l a t o x l n  c o n t e n t .
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The s i g n i f i c a n t l y  h i g h  c o r r e l a t i o n  b e t w e e n  t h e  p e r ­
c e n t a g e  o f  s p o i l e d  k e r n e l s  and a f l a t o x l n  c o n t e n t  I n  p e a n u t  
s a m p l e s  f r o m  r a i n y  and d r y  s e a s o n s  I m p l i e s  t h e  p o s s i b i l i t y  
o f  e l i m i n a t i n g  a f l a t o x i n  c o n t a m i n a t e d  k e r n e l s  by t h e  u t i l i ­
z a t i o n  o f  a i r  s e p a r a t o r  s c r e e n ,  c o l o r  s o r t e r  and hand p i c k i n g .
The l ow c o r r e l a t i o n  b e t w e e n  a f l a t o x i n  c o n t e n t  and  
p e r c e n t a g e  o f  s h e l l  i n  p e a n u t s  f r o m t h e  d r y  s e a s o n  p r o b a b l y  
I s  r e l a t e d  t o  a h i g h e r  p r o p o r t i o n  o f  u n d e v e l o p e d  k e r n e l s  t h a t  
a r e  mor e  s u s c e p t i b l e  t o  t h e  d e v e l o p m e n t  o f  Aspe r g I  11 us f 1 avus  
as o b s e r v e d  by Mi xon  and R o g e r s  ( 7 1 ) .  The l ow c o r r e l a t i o n  
o b s e r v e d  b e t w e e n  a f l a t o x i n  c o n t e n t  and p e r c e n t a g e  o f  m o i s t u r e
i n s a m p l e s  f r o m  t h e  d r y  s e a s o n  and t h e  a b s e n c e  o f  s i g n i f i c a n t
c o r r e l a t i o n s  in s a m p l e s  f r o m t h e  r a i n y  s e a s o n  i s  a c l e a r  
I n d i c a t i o n  t h a t  some s a m p l e s  r e m a i n e d  a l ong  t i m e  u n d e r  
u n f a v o r a b l e  c o n d i t i o n s  a f t e r  h a r v e s t i n g ,  g i v i n g  o p p o r t u n i t y  
f o r  mol d  d e v e l o p m e n t ,  t h e n  d r i e d  t o  a l ow m o i s t u r e  c o n t e n t  
a f t e r  c h a n g i n g  o f  t h e  w e a t h e r  c o n d i t i o n s .
The p e r o x i d e  v a l u e s  showed a s i g n i f i c a n t  c o r r e l a t i o n  
a t  a 1% l e v e l  w i t h  r e s p e c t  t o  b a c t e r i a l  and mo l d  c o u n t s  on 
s h e l l s  and w h o l e  n u t s ,  p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s  and  
p e r c e n t a g e s  o f  m o i s t u r e  in p e a n u t s  f r o m t h e  r a i n y  s e a s o n .  In 
p e a n u t s  f r o m t h e  d r y  s e a s o n ,  t h e  p e r o x i d e  v a l u e  c o r r e l a t e d  
s i g n i f i c a n t l y  a t  a 0 . 1 % l e v e l  w i t h  t h e  p e r c e n t a g e  o f  f r e e
f a t t y  a c i d s  and a t  a 1% l e v e l  w i t h  t h e  p e r c e n t a g e  o f  m o i s t u r e
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and b a c t e r i a l  c o u n t s  on t h e  s h e l l .
The h i g h l y  s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  p e r o x i d e  
v a l u e s  and p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s  i s  an i n d i c a t i o n  
t h a t  t h e  same f a c t o r  t h a t  c a u s e d  an i n c r e a s e  i n  t h e  p e r ­
c e n t a g e  o f  f r e e  f a t t y  a c i d  p r o b a b l y  c a u s e d  t h e  i n c r e a s e  in 
pe r o x  i de v a l u e .
The c o r r e l a t i o n  b e t w e e n  p e r o x i d e  v a l u e s  and m i c r o ­
o r g a n i s m s  i m p l i e s  t h a t  t h e  same mo l d s  o r  b a c t e r i a  c o n t a i n  
l i p o x i d a s e s  t h a t  c a t a l y z e  t h e  o x i d a t i o n  o f  t r i g l y c e r i d e s .
The l i p o x i d a s e  p r o d u c i n g  mol d  c o u l d  be t h e  A spe rg i 11 us f 1 a v u s 
t h a t  p r o d u c e s  a f l a t o x i n s  and l i p a s e s ,  as shown by R a m a k r i s h n a n  
and B a n e r j e e  ( 8 8 ,  8 9 ,  9 0 } ,  c o n s i d e r i n g  t h a t  Fuk uda  ( 3 5 )  
r e p o r t e d  t h e  p r e s e n c e  o f  I i p o x i d a s e  in mo l d  o f  t h e  A s pe r g i 1 1 u s 
g e n u s .  T h e r e f o r e ,  t h i s  r e s u l t  i s  a n o t h e r  i n d i c a t i o n  o f  t he  
i m p o r t a n c e  o f  good a g r i c u l t u r a l  p r a c t i c e s ,  p r i m a r i l y  t h e  
r a p i d  e l i m i n a t i o n  o f  m o i s t u r e  f r o m  t h e  k e r n e l s  a f t e r  h a r ­
v e s t i n g  t o  a v o i d  t h e  d e v e l o p m e n t  o f  m i c r o o r g a n i s m s  t h a t  r e d u c e  
q u a l i t y  by i n c r e a s i n g  t h e  amount  o f  s p o i l e d  k e r n e l s ,  by h y d r o ­
l y z i n g  and o x i d i z i n g  t h e  o i l s ,  and p r o d u c i n g  t o x i n s .
The p e r c e n t a g e  o f  s h e l l s  g a v e  a s i g n i f i c a n t  c o r r e l a ­
t i o n  a t  a \% l e v e l  w i t h  t h e  p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s  
In p e a n u t s  f r o m t h e  r a i n y  s e a s o n  and w i t h  b a c t e r i a l  c o u n t s  
on s h e l l s  b e l o n g i n g  t o  p e a n u t s  f r o m t h e  d r y  s e a s o n .  Th e s e  
c o r r e l a t i o n s  c o u l d  be r e l a t e d  w i t h  t h e  q u a n t i t y  o f  i m m a t u r e
I 10
f r u i t s  p r e s e n t  I n  t h e  s a m p l e s  t h a t  h a v e  h i g h e r  p e r c e n t a g e s  o f  
s h e l l s  and a r e  more p r o n e  t o  t h e  d e v e l o p m e n t  o f  m i c r o ­
o r g a n i s m s  t h a n  m a t u r e  f r u i t s .
SHELL CONTENT
T a b l e  18 shows t h e  mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n s  c o n d u c t e d  on p e a n u t s  
o b t a i n e d  d u r i n g  t h e  r a i n y  and d r y  s e a s o n s  In r e l a t i o n  t o  p e r ­
c e n t a g e s  o f  s h e l l .
P e a n u t s  f r o m t h e  r a i n y  s e a s o n  p r e s e n t e d  7 1 . 4 % o f  
t h e  s a m p l e s  w i t h  l e s s  t h a n  30% o f  s h e l l  c o n t e n t ,  w h i l e  p e a ­
n u t s  f r o m t h e  d r y  s e a s o n  had 6 6 . 7 %  o f  t h e  s a m p l e s  w i t h  more  
t h a n  30% s h e l l s .  C o n s e q u e n t l y  s h e l l e d  p e a n u t s  f r o m t h e  r a i n y  
s e a s o n  gave  h i g h e r  k e r n e l  y i e l d  t h a n  p e a n u t s  f r o m  t h e  d r y  
s e a s o n .  T h i s  r e s u l t  i s  an i n d i c a t i o n  t h a t  p e a n u t  s a m p l e s  
f r o m t h e  d r y  s e a s o n  had h i g h e r  p r o p o r t i o n  o f  i m m a t u r e  k e r n e l s  
as shown by P a t t e e  e t  a l .  ( 7 9 )  t h a t  t h e  k e r n e l  t o  s h e l l  
w e i g h t  r a t i o  was an i n d e x  o f  p e a n u t  m a t u r i t y .
In s a m p l e s  f r o m  b o t h  s e a s o n s ,  p e a n u t s  w i t h  s h e l l  c o n ­
t e n t s  o f  more t h a n  32% p r e s e n t e d  h i g h e r  p e r c e n t a g e s  o f  
s p o i l e d  k e r n e l s  t h a n  s a m p l e s  w i t h  l o w e r  p e r c e n t a g e s  o f  
s h e l l s .  The s a m p l e s  o b t a i n e d  d u r i n g  t h e  r a i n y  s e a s o n  p r e ­
s e n t e d  h i g h e r  p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s ,  m o i s t u r e  and  
pe r o x I d e  v a 1u e s .
Table 18. Mean Values o f  Phys ica l ,  M ic rob io log ica l  and Chemical C h ara c te r is t ic s  in Rela t ion to  Per­
centages o f  Shell
Phys ica l  
C h a r a c te r is t ic s
Mi crobiolog ical  
Character i  st i cs
Shell Sample Shell Kernel Kernel Spot led B a cte r ia /g  Mold/g
(?) (%) (?) ( 5!)
Shel 1 Ke rne 1 
(?)
She 11 Whole Shell  Whole





28-30 49.0 28 .9 71.1 2. 5 12.1 14,000 29,000 160 1,300
30-32 20.it 30.7 69- 3 2. 3 11.6 5,300 18,000 100 330
> 3 2 8.2 32.7 67 . 3 2.1 23-7 13,000 3 1 ,0 0 0 400 1,500
< 2 8 12. 1 26. 4 73.6 2 .8 8.3
Dry Season 
2,900 13,000 150 540
28-30 21. 2 28 .7 71. 3 2 . 5 6.1 15,000 2 8 , 0 0 0 70 240
39-32 42.5 30.8 69.2 2 .2 8.5 26,000 3 8 , 0 0 0 120 300
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The p e r c e n t a g e  o f  k e r n e l  p r o t e i n  I n c r e a s e d  as t h e  
p e r c e n t a g e  o f  s h e l l  I n c r e a s e d ,  p r i m a r i l y  I n s a m p l e s  f r o m  
t h e  d r y  s e a s o n .  T h e r e f o r e ,  t h e  amount  o f  i m m a t u r e  k e r n e l s  
I n c r e a s e s  w i t h  an I n c r e a s e  I n t h e  p e r c e n t a g e  o f  s h e l l s ,  as 
i n d i c a t e d  by t h e  w o r k  o f  Young and T a l  ( 1 2 5 ) ,  who showed  
t h a t  t h e  p r o t e i n  c o n t e n t  I n i mm a t u r e  k e r n e l s  was h i g h e r  t h a n  
In m a t u r e  k e r n e l s .
The p e r c e n t a g e  o f  o i l  d i d  n o t  show a s i g n i f i c a n t  
d i f f e r e n c e  among p e a n u t s  w i t h  d i f f e r e n t  p e r c e n t a g e s  o f  s h e l l s ;  
h o w e v e r ,  t h e  o i l  y i e l d  was r e d u c e d  c o n s i d e r a b l y  in p e a n u t s  
w i t h  s h e l l  c o n t e n t s  o f  more t h a n  30% w h i c h  i s  c a u s e d  m a i n l y  
by t h e  r e d u c t i o n  o f  t h e  p e r c e n t a g e  o f  k e r n e l s .
The d e g r e e  o f  m a t u r i t y  can a l s o  be o b s e r v e d  by t h e  
p e r c e n t a g e  o f  o i l  t o  p e r c e n t a g e  o f  p r o t e i n  r a t i o  s i n c e  t h e  
p r o t e i n  c o n t e n t  In t h e  k e r n e l  i s  h i g h e r  i n i mm a t u r e  k e r n e l s .
In t h i s  way t h e  o i l  t o  p r o t e i n  r a t i o s  d e c r e a s e d  as t h e  p e r ­
c e n t a g e  o f  s h e l l s  i n c r e a s e d .
BACTERI AL COUNTS ON THE SHELL
T a b l e  19 shows t h e  mean v a l u e s  o f  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  i n p e a n u t s  
f r o m  t h e  r a i n y  and d r y  s e a s o n s  i n r e l a t i o n  t o  b a c t e r i a l  c o u n t s  
on t h e  s h e l l s .
P e a n u t s  g r own d u r i n g  t h e  d r y  s e a s o n  showed h i g h e r
Table 19* Mean Values o f  Ph ys ica l ,  M ic rob io log ica l  and Chemical C h a r a c te r is t ic s  in Re la t ion  to  B a c te r ia l
Counts on Shel l
Physical
C h a ra c te r is t ic s
M icrob io log ica l  
Charactert  st  i cs





Shell Whole Shell Whole




2,500 8,700 66 210
f t - 17 37.5 29. 3 70 .7 2. ft 11.3 6 ,900 21,000 130 1 ,200
17-30 10. f» 29-9 70.1 2 .3 23- 1 21,000 *5 ,000 ft 70 1 ,900
> 3 0 8 .3 28.1 71.9 2. 6 22 .5 60,000 96,000 310 1,300




1.900 12,000 99 300
f t -17 30.3 30.7 6 9 .3 2 .3 8.9 7,500 16,000 6ft 210
17-30 12. 1 30.6 6 9 . ft 2 .3 9-6 23,000 ftS.OOO 190 390
> 3 0 1 8 .2 32. 1 67.9 2. 1 11.3 75,000 99,000 160 390
Table 19 (Continued)
B a c te n a /g Chemical C h a ra c te r is t ic s









A f l a -  








< A 7.5 A9-7 33.0
Rainy Season
1-5 250-1000 1.3 0 . 1 7
A-17 8.0 1*8.5 32.9 1-5 250-1000 2.7 0 .A8
17-30 M . 9 1*7-7 32.9 1.5 250-1000 A.8 1-93
> 30 1A.7 1*9-2 “  “  ”
Dry Season
> 1000 A.9 3-35
*  A 6 .6 1*7-6 32-7 1.5 50-250 1.2 0 .12
A-17 7. A 1*7.1 32.6 1. A 50-250 1-5 0 .13
17-30 7-6 Alt.5 33.9 1.3 250-1000 2-3 0 .1 8
> 3 0 6 . A A5-5 33-1 1. A 250-1000 1.9 0 .2 8
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p e r c e n t a g e s  o f  s a m p l e s  w i t h  h i g h  b a c t e r i a l  numb e r s  on t h e  
s h e l l ,  w h i c h  may be r e l a t e d  t o  t h e  h i g h e r  p r o p o r t i o n  o f  imma­
t u r e  f r u i t s  t h a n  i n p e a n u t s  gr own d u r i n g  t h e  r a i n y  s e a s o n .  
P o r t e r  and W r i g h t  ( 8 6 )  o b s e r v e d  a l s o  t h a t  mol d  I n v a d e d  more  
o f t e n  i m m a t u r e  f r u i t s  d u r i n g  w i n d r o w  d r y i n g .
The p e r c e n t a g e  o f  s h e l l  i n c r e a s e d  t o  a c e r t a i n  d e g r e e  
w i t h  i n c r e a s i n g  s h e l l  b a c t e r i a l  c o u n t s  i n  d r y  s e a s o n  p e a n u t s .  
T h e s e  r e s u l t s  d e m o n s t r a t e  t h a t  t h e  num ber  o f  s h e l l  b a c t e r i a  
I n c r e a s e  w i t h  i n c r e a s i n g  p r o p o r t i o n s  o f  i mm a t u r e  k e r n e l s  in 
t h e  samp 1e s .
i t  was o b s e r v e d  t h a t  i n p e a n u t s  f r o m  t h e  d r y  s e a s o n ,  
t h e  o i l  c o n t e n t  d e c r e a s e d  and t h e  p r o t e i n  c o n t e n t  i n c r e a s e d  
as t h e  number  o f  b a c t e r i a  on t h e  s h e l l  I n c r e a s e d ,  w h i c h  i s  
shown a l s o  by t h e  d e c r e a s i n g  o i l  t o  p r o t e i n  r a t i o s .  T h i s  
f a c t  i s  a n o t h e r  i n d i c a t i o n  t h a t  b a c t e r i a l  c o u n t s  c o n d u c t e d  
on t h e  s h e l l  n o r m a l l y  i n c r e a s e  w i t h  t h e  i n c r e a s i n g  p r o p o r t i o n  
o f  i m m a t u r e  k e r n e l s  I n  t h e  s a m p l e s .
The s h e l l  b a c t e r i a l  c o u n t s  showed a good r e l a t i o n s h i p  
w i t h  t h e  w h o l e  n u t  b a c t e r i a l  c o u n t s  but  no r e l a t i o n  w i t h  mol d  
c o u n t s  on t h e  s h e l l  o r  w h o l e  n u t .
The p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  and f r e e  f a t t y  
a c i d s  and t h e  p e r o x i d e  v a l u e  I n c r e a s e d  as b a c t e r i a l  c o u n t s  
i n c r e a s e d  i n p e a n u t s  f r o m  b o t h  s e a s o n s .
In s a m p l e s  f r o m  t h e  r a i n y  s e a s o n ,  t h e  m o i s t u r e  c o n t e n t
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I n c r e a s e d  as b a c t e r i a l  c o u n t s  I n c r e a s e d .
A f l a t o x l n  c o n t e n t  d i d  n o t  show a c o n s i s t e n t  r e l a t i o n ­
s h i p  w i t h  s h e l l  b a c t e r i a l  c o u n t s ;  h o w e v e r ,  i n p e a n u t s  w i t h  
h i g h  b a c t e r i a l  c o u n t s  t h e  a f l a t o x l n  c o n t a m i n a t i o n  was a l s o  
h i g h .
WHOLE NUT BACTERI AL COUNT
The mean v a l u e s  c o r r e s p o n d i n g  t o  t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  i n p e a n u t  
s a m p l e s  f r o m  t h e  r a i n y  and d r y  s e a s o n s  I n  r e l a t i o n  t o  b a c ­
t e r i a l  c o u n t s  c o n d u c t e d  on t h e  w h o l e  n u t s  a r e  p r e s e n t e d  I n  
T a b l e  2 0 .
As i t  was o b s e r v e d  f o r  s h e l l  b a c t e r i a l  c o u n t s ,  t h e  
p r o p o r t i o n  o f  i m m a t u r e  k e r n e l s  I n c r e a s e s  w i t h  i n c r e a s i n g  
b a c t e r i a l  c o u n t s  in t h e  w h o l e  n u t s ,  as shown by d e c r e a s i n g  o f  
k e r n e l  t o  s h e l l  and o i l  t o  p r o t e i n  r a t i o s ,  w i t h  t h e  e x c e p t i o n  
o f  p e a n u t  s a m p l e s  f r o m  t h e  r a i n y  s e a s o n  In t h e  c a t e g o r y  w i t h  
t h e  h i g h e s t  p o p u l a t i o n  o f  b a c t e r i a  p r e s e n t  i n t h e  w h o l e  nut  
and s h e l l ,  w h i c h  must  h a v e  had u n f a v o r a b l e  w e a t h e r  c o n d i t i o n s  
a f t e r  h a r v e s t i n g .  The r e l a t i o n s h i p  w i t h  mo l d  c o u n t s  was  
b e t t e r  i n t h i s  c a s e  t h a n  b a c t e r i a l  c o u n t s  on s h e l l s  and  
mo 1 d s .
I n c r e a s i n g  t h e  num ber  o f  b a c t e r i a  i n c r e a s e d  t h e  p e r ­
c e n t a g e  o f  s p o i l e d  k e r n e l s  and f r e e  f a t t y  a c i d s  and t h e
Table 20. Mean Values o f  Phys ica l ,  M ic rob io log ica l  and Chemical C h a ra c te r is t ic s  in Re la t ion  to  B a c te r ia l  
Counts in Whole Nut
B a c te r ia /g  ____________ Physical C h a ra c te r is t ic s _____________
10^ Sample Shel l  Kernel Kernel Spoiled
She 11 Kerne I
{%) (%) m  (?)
< 8 35.1* 28 .9 71.1 2 . 5
Rainy Season 
9 .0 2,900 * ,9 0 0 100 8*0
8-33 * 3 . 7 29.1 70.9 2 . * 11.1 7,800 19,000 1*0 790
33-58 12.5 30.0 70.0 2 .3 16 . * 16,000 *6 ,0 0 0 270 930
> 58 8 .3 2 8 .8 71.2 2. 5 18.1 53,000 100,000 260 1,200
< 8 18.2 29-6 7 0 . * 2 . *
Dry Season 
5-8 1,900 * ,9 0 0 *5 *7
8-33 5* .  5 3 0 . * 69 .6 2 .3 8 .7 6 ,200 17,000 100 330
33-58 12. 1 31.0 69 .0 2 .2 10.0 32,000 *1 ,000 200 *00
> 58 15.2 32.2 67 .8 2.1 10.8 78,000 120,000 1*0 390
 M ic rob io log ica l  C h a ra c te r is t ic s
B a c te r ia /g  Mold/g_______














A f l a -  
























* 9 . 7
* 8 . 9
* 7 . 3
* 9 . *
* 7 . 9
* 7 . 0
* * . 7
































0. *5  
1.31 
3.1
0 . 1 1 




p e r o x i d e  v a l u e s  in s a m p l e s  f r o m  b o t h  s e a s o n s ,  b e i n g  more  
p r o n o u n c e d  I n s a m p l e s  f r o m  t h e  r a i n y  s e a s o n .
The m o i s t u r e  c o n t e n t  In s a m p l e s  f r o m  t h e  r a i n y  season  
I n c r e a s e d  w i t h  t h e  num ber  o f  b a c t e r i a  p r e s e n t  In t h e  wh o l e  
n u t .
A f l a t o x l n  c o n t e n t  showed no r e l a t i o n s h i p  w i t h  t h e
num ber  o f  b a c t e r i a ,  h o w e v e r ,  p e a n u t s  f r o m  t h e  d r y  s e a s o n  w i t h
6
l e s s  t h a n  8 x 10 b a c t e r i a  p e r  gr am had l e s s  t h a n  5 0 b b p  a f l a -  
t o x  i n B con t e n t .
SHELL MOLD COUNT
The mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  in p e a n u t  s a m p l e s  f r o m  t h e  
r a i n y  and d r y  s e a s o n s  i n r e l a t i o n  t o  t h e  number  o f  mo l d s  
p r e s e n t  p e r  gr am o f  s h e l l e d  p e a n u t s  a r e  shown in T a b l e  2 1 .
The p e r c e n t a g e  o f  s h e l l s  i n c r e a s e d  s l i g h t l y  as t h e  
number  o f  mo l ds  on t h e  s h e l l  i n c r e a s e d .  T h e r e f o r e ,  i t  I s an 
i n d i c a t i o n  t h a t  mol d d e v e l o p m e n t  I s  r e l a t e d  t o  t h e  amount  o f  
i m m a t u r e  k e r n e l s  in t h e  s a m p l e .  The i n c r e a s e  i n  t h e  p r o p o r ­
t i o n  o f  i m m a t u r e  k e r n e l s  i s  shown by t h e  d e c r e a s i n g  o f  t h e  
k e r n e l  t o  s h e l l  and o i l  t o  p r o t e i n  r a t i o s .
The num ber  o f  mo l ds  on s h e l l  d e m o n s t r a t e d  a good  
r e l a t i o n s h i p  w i t h  t h e  num ber  o f  mo l d s  in t h e  w h o l e  n u t  and  
a l s o  w i t h  t h e  num ber  o f  b a c t e r i a  on t h e  s h e l l  and i n t h e
Table 21.  Mean Values o f  Physica l ,  M ic rob io log ica l  and Chemical C h a r a c te r is t ic s  in Re la t ion  to  Hold 
Counts on Shel I

















< 20 22 .9 28.9 71.1 2 . 6 7. 5 * ,7 0 0 15,000 1* 26
20-160 * 7 - 9 29.2 70 .8 2 .3 8.1 6 ,000 18,000 57 530
160-300 12.5 29 .0 71.0 2 . * 1 * .0 19,000 31,000 200 1,700
> 300 16.7 29.1 70.9 2.1t 25-7  
Dry Season
27,000 51,000 570 2,  *00
< 20 2lf.2 30.1 69-9 2 .3 6 .3 11,000 2* .0 0 0 10 50
20-160 * 8 .5 30.5 69 .5 2 .3 7.7 1 *  ,000 29,000 69 200
160-300 
> 300
27. 3 31-1 68 .9 2.2 12 .* 32,000 1(8,000 270 690
Table 21 (Continued)









A f l a -  






Pe rox i de Va 1 ue 
(meq/kg)
< 20 8 . 2 1)9-3 3 2 . 6
Rainy Season 
1.51 50-250 0 .7 0 . 0 8
2 0 - 1 6 0 6 .7 l>9-1 32.9 1.1)9 250-1000 3 .8 0 .29
1 6 0 - 3 0 0 11.3 i»9.0 33.2 1 . 1)8 2 5 0 - 1 0 0 0 3.8 0 .58
> 3 0 0 13- k 1)8.3 32.7 1 . 1)8 > 1000 6 . 2 3.03
< 20 6 .5 1)6 . 8 32.1)
Dry Season 
1 . 1)1) < 50 0 . 6 0 . 0 8
20-160 7.1 1)6.9 33. 0 1 .42 50-250 1 .2 0 . 1 2





w h o l e  n u t .
The  p e r c e n t a g e  o f  m o i s t u r e ,  s p o i l e d  k e r n e l s  and f r e e
f a t t y  a c i d s ,  a f l a t o x l n  and p e r o x i d e  v a l u e s  I n c r e a s e d  w i t h
t h e  I n c r e a s i n g  num ber  o f  mo l d s  on t h e  s h e l l ,  I n  p e a n u t s  f r o m
b o t h  s e a s o n s .  H o w e v e r ,  p e a n u t s  f r o m t h e  d r y  s e a s o n  w i t h  l e s s  
ii
t h a n  2 x 10 mol ds  p r e s e n t e d  l e s s  t h a n  50 p pb  a f l a t o x i n  B ,
bu t  In t h e  s a m p l e s  f r o m t h e  r a i n y  s e a s o n  w i t h  more t h a n  3 x 10**
m o l d s ,  t h e  a f l a t o x i n  c o n t e n t  was h i g h e r  t h a n  1000  ppb.
In g e n e r a l ,  t h e  q u a l i t y  o f  p e a n u t  s a mp t e s  was r e l a t e d  
t o  t h e  number  o f  mo l ds  p r e s e n t  on t h e  s h e l l ,  c o n s e q u e n t l y  t h e
l o w e r  t h e  mol d  c o u n t s ,  t h e  b e t t e r  t h e  q u a l i t y .
WHOLE NUT HOLD COUNTS
The mean v a l u e s  c o r r e s p o n d i n g  t o  t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n s  c o n d u c t e d  on p e a n u t s  
f r o m  t h e  r a i n y  and d r y  s e a s o n s  in r e l a t i o n  t o  t h e  number  o f  
mo l d s  p r e s e n t  i n t h e  w h o l e  n u t  a r e  shown i n T a b l e  2 2 .
W i t h  t h e  e x c e p t i o n  o f  s a m p l e s  w i t h  c o u n t s  e x c e e d i n g
it
7 8  x 10 mol ds  i n t h e  w h o l e  n u t ,  t h e  i n c r e a s e  in t h e  numbe r  
o f  mo l d s  was a c c o m p a n i e d  by an I n c r e a s e  in t h e  amount o f  
i m m a t u r e  k e r n e l s  as  shown by t h e  d e c r e a s e  o f  t h e  k e r n e l  t o  
s h e l l  and o i l  t o  p r o t e i n  r a t i o s .  The a b n o r m a l  d r y i n g  t o
it
w h i c h  t h e  s a m p l e s  w i t h  more t h a n  7 8  x 10 mo l d s  must  ha v e  
been s u b m i t t e d  I s  shown by t h e  v e r y  h i g h  v a l u e s  o f  b a c t e r i a l
Table 22. Kean Values o f  Phys ica l ,  M icrob io log ica l  and Chemical C h a r a c te r is t ic s  in Rela t ion to Mold
Counts in Whole Nut
















< 40 37.5 28. 9 71.1 2. 5
Hainy Season 
6 .4 4,200 12,000 23 24
40-410 27.1 29.1 70 .9 2 .4 7.8 6.500 25,000 100 190
111 0-780 14.8 29.5 70.5 2 .4 15.3 13,000 24,000 150 500
> 780 20 .8 29.2 70.8 2 .4 23.7 2 6 , 0 0 0 46,000 470 3,500
< 40 30.3 30.3 6 9 .7 2.3
Dry Season 
7.2 12,000 23,000 27 23
40-410 45. 5 31.0 69 .0 2.2 8 .3 22,000 32,000 110 160
410-780 15-1 30.9 69.1 2.2 10.0 20,000 41,000 190 640













A f l a ­








< <10 7-2 •♦9.5 32.6
Rainy Season
1-5 50-250 0 .7 0. 12
A0-A10 7 . A <*9.1 32.8 1.5 50-250 1.3 0.21
<*1 0 -7 8 0 9- 8 <*8- T 32.9 1.5 250-1000 3.8 0 .75
> 780 12.3 <*8.6 32. 7 1.5 n 1000 6.  A 2.52
< <*0 6 .8 <*6.9 32.6
Dry Season 
1. <* c  50 0 .7 0 .09
<*0-<*10 6 .7 <♦6. 8 32.9 1. A 2 5 0 - 1 0 0 0 l .A 016
<*10-780 6 .8 A5 .A 33.9 1.3 2 5 0 - 1 0 0 0 1.9 0.21
> 7 8 0 8.6 A7.A 33-<* 1. <* 2 5 0 - 1 0 0 0 A.2 0 .33
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and mo l d  c o u n t s ,  m o i s t u r e ,  s p o i l e d  k e r n e l s ,  a f l a t o x i n ,  f r e e  
f a t t y  a c i d s  and p e r o x i d e  n u m b e r .
The p e r c e n t a g e  o f  s p o i l e d  k e r n e l s  and f r e e  f a t t y  
a c i d s ,  t h e  a m oun t  o f  a f l a t o x l n  and t h e  p e r o x i d e  num ber  
i n c r e a s e d  as t h e  number  o f  mo l d s  i n c r e a s e d  I n p e a n u t  s a m p l e s  
f r o m bo t h  s e a s o n s .  The s a mp l e s  grown d u r i n g  t h e  d r y  sea son
li
w i t h  l e s s  t h a n  4 x 10 mol ds  had l e s s  t h a n  5 0 p p b  o f  a f l a ­
t o x i n  B .
Whol e  n u t  mol d  c o u n t s  showed a good r e l a t i o n s h i p  w i t h  
mol d  c o u n t s  c o n d u c t e d  on t h e  s h e l l  o f  p e a n u t s  f r o m  b o t h  s e a ­
s o n s .  The same r e l a t i o n s h i p  was o b s e r v e d  w i t h  t h e  b a c t e r i a l  
c o u n t s  c o n d u c t e d  on t h e  s h e l l  o f  p e a n u t s  g r o w i n g  d u r i n g  t he  
r a i n y  s e a s o n  and w i t h  t h e  b a c t e r i a l  c o u n t s  c o n d u c t e d  on wh o l e  
n u t  5 o f  p e a n u t s  f r o m  t h e  d r y  s e a s o n .
MOI STURE CONTENT
The mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  tn p e a n u t  s a m p l e s  f r o m  t h e  
r a i n y  and d r y  s e a s o n s  in r e l a t i o n  t o  t h e  m o i s t u r e  c o n t e n t s  
a r e  shown I n T a b l e  2 } .
P e a n u t s  f r o m  t h e  d r y  s e a s o n  d i d  n o t  show s a m p l e s  w i t h  
more t h a n  12 . 5% m o i s t u r e  in t h e  k e r n e l ;  h o w e v e r ,  t h e  p e a n u t s  
f r o m t h e  r a i n y  s e a s o n  had 16 . 3% i n t h a t  c a t e g o r y  w i t h  a mean 
m o i s t u r e  p e r c e n t a g e  o f  1 6 . 1 % .  I t  seems t h a t  p e a n u t s  w i t h
Table 23* Hean Values o f  Phys ica l ,  M ic rob io log ica l  and Chemical C h a ra c te r is t ic s  in Re la t ion  to  Per
centages o f  Moisture
Ho 1sture Physical C h a ra c te r is t ic s M icrob io loq ica l C h a ra c te r is t ic s











Bac te r ia /q  
Shell  Whole
Mol d/g  
Shell  Whole
Rainy Season
< 5 * 5 16.3 28. 7 71-3 2 . 5 it. 8 A ,700 18,000 43 150
5 * 5 - 9 . 0 53-1 28 .9 71-1 2. 5 7-7 6 , 8 0 0 1 8 ,0 0 0 79 630
9 . 0 - 1 2 . 5 14.3 30.5 69 .5 2 .3 1 5 .8 7,500 25,000 130 240
> 12.5 16.3 29.1 70.9 2 .it 31-it 
Dry Season
36,000 57,000 580  3 , 2 0 0
<  5-5 24. 2 3 0 . 0 70.0 2 .3 7.6 9,i»00 1 2 ,0 0 0 110 390
5 . 5 - 9 . 0 6 0 . 6 31-1 6 8 . 1 2 . 2 9.1 27,000 iiS.OOO 110 270
9 . 0 - 1 2 . 5  
> 12.5
15.2 2 9 . 6 70. 2 . it 8 .3 3,200 1 0 , 0 0 0 110 250
ro
Table 23 (Continued)
Hois ture  ________________________________________________ Chemical C h a ra c te r is t ic s _________________________
3 F ree
Moisture Oil  Protein  O i 1 A f l a -  Fa t ty  Peroxide Value
Prote in  toxin B Acid
U )  (%) {%) (ppb) (%) (tneq/kg)
Rainy Season
< 5 .5 5 .0 49.1 31.5 1.6 50-250 0 .8 0 .15
5 . 5 - 9 . 0 7 .3 49. l 32. 9 1-5 250-1000 1.8 0.25
9 . 0 - 1 2 .5 10.8 48 . 7 35-1 1.4 250-1000 2 .6 0 .40




6 .4 3 . 1 0
< 5 .5 5 .3 47.1 32.6 1.5 250-1000 1.4 0 . 1 9
5 .5 - 9 - 0 6 .9 46.4 33.0 1.4 50-250 1.5 0 . 1 3
9 . 0 - 1 2 . 5
>12.5
9 .8 47-3 33-3 1.4 250-1000 1.7 0 .24
ro
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h i g h e r  m o i s t u r e  c o n t e n t  c o n t a i n  a g r e a t e r  q u a n t i t y  o f  
I mm a t u r e  k e r n e l s  as I n d i c a t e d  by t h e  o i l  and  p r o t e i n  and k e r n e l  
t o  s h e l l  r a t i o s .  T h i s  f a c t  was more e v i d e n t  I n  s a m p l e s  f ro m  
t h e  r a i n y  s e a s o n .  The m o i s t u r e  c o n t e n t  p r e s e n t e d  a r e a ­
s o n a b l e  r e l a t i o n s h i p  w i t h  t h e  b a c t e r i a l  and mo l d  c o u n t s  
o b s e r v e d  on t h e  s h e l l  and t h e  w h o l e  p e a n u t s  g row n d u r i n g  t h e  
r a i n y  s e a s o n .
The am ount  o f  m o i s t u r e  fo u n d  In  p e a n u t  s a m p l e s  f r o m  
t h e  r a i n y  s e a s o n  was a s s o c i a t e d  w i t h  t h e  q u a l i t y  o f  t h e  p e a ­
n u t ;  t h a t  i s ,  i n c r e a s i n g  t h e  m o i s t u r e  c o n t e n t  i n c r e a s e d  t h e  
p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  and f r e e  f a t t y  a c i d s ,  t h e  
amount  o f  a f l a t o x i n  and t h e  p e r o x i d e  v a l u e .  P e a n u t  s a m p l e s  
f r o m  t h e  r a i n y  s e a s o n  w i t h  l e s s  t h a n  5 . 5% o f  m o i s t u r e  c o n ­
t e n t  showed l e s s  t h a n  5 0 p p b  o f  a f l a t o x i n  B j .
No r e l a t i o n s h i p  was fo u n d  b e t w e e n  t h e  m o i s t u r e  c o n ­
t e n t  o f  t h e  s a m p l e s  g r o w i n g  d u r i n g  t h e  d r y  s e a s o n  and t h e  
p h y s i c a l ,  m i c r o b i o l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n s  c o n ­
d u c t e d .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  e v e n  t h e  p e a n u t s  w h i c h  
had w e t  w e a t h e r  a f t e r  h a r v e s t i n g  w e r e  d r i e d  a f t e r w a r d s  t o  a 
l ow m o i s t u r e  c o n t e n t ,  s i n c e  t h e r e  a r e  more sun ny  d a y s  d u r i n g  
t h e  d r y  s e a s o n  t h a n  d u r i n g  t h e  r a i n y  s e a s o n .
SPOI LED KERNEL CONTENTS
T a b l e  2 4 p r e s e n t s  t h e  mean v a l u e s  o f  t h e  p h y s i c a l ,
Table 2 k .  Mean Values o f  Physica l ,  M ic rob io log ica l  and Chemical C h a r a c te r is t ic s  in Relat ion to  Per­
centages o f  Spoiled Kernels
Spoiled  
Kernel s Physical C h a ra c te r is t ic s M icrob io log ica l C harac te r !s t  i cs
<*>
Samp 1e Shell Kernel Kernel 
Shel 1
Spot led 
Kernel B a c te r ia /g Mol d/g
(%) ( * ) (%) (%) Shell Whole Shell  Whole
<  5 .0 19.2 28. 1 71.9 2.6
Rainy Season
1*. 3 5,600 18,000 67 78
5 . 0 - 9 . 0 Mi. 7 28 .9 71.1 2. 5 6. 5 7,000 17,000 67  280
9 .0 - 1 3 - 0 8.2 30 . 14 6 9 . 6 2 .3 10.2 3,900 10,000 130 660
> 13.0 27. 7 30.0 70.0 2 .3 25 .0  
Dry Season
20,000 111 ,000 360 2,500
< 5-0 18.2 29.0 71.0 2.1» I1. I4 13,000 25,000 229  110
5 - 0 - 9 . 0 36.i» 30.3 69 . 7 2. 3 6 . 8 19,000 21,000 88 120
9 . 0 - 1 3 - 0 33.3 30.5 69.5 2 .3 10.0 18,000 liO.OOO 1 liO 500











Oi l  A f l a -  









< 5 .0 6 .3 49 .0 31. 4 1.6 <  50 0 . 7 0. 15
5 . 0 - 9 . 0 7.1 1(9-0 3 2 . 6 1.5 50-250 1. 1 0. 16
9 .0 - 1 3 . 0 7.6 49 .5 33-8 1.5 250-1000 2 .8 0.45
>  13.0 12.5 48 .6 34.6 1.4 250-1000  
Dry Season
5 .8 2.05
<  5-0 5 .8 46 .9 32.0 1.5 50-250 0 .8 0. 12
5 . 0 - 9 . 0 7 . * 47.0 32.5 1.5 50-250 1 . 1 0. 15
9 . 0 - 1 3 . 0 6 . 8 46.2 33-6 1.4 250-1000 1.8 0 .16
> 13.0 7.6 46. 3 33-7 1.4 250-1000 3.4 0.25
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m i c r o b i o l o g i c a l  and  c h e m i c a l  d e t e r m i n a t i o n s  c o n d u c t e d  on 
s a m p l e s  f ro m  t h e  r a i n y  and d r y  s e a s o n s  I n r e l a t i o n  t o  t he  
p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s .  The  p e r c e n t a g e  o f  s p o i l e d  
k e r n e l s  I s  a l s o  r e l a t e d  t o  t h e  amount  o f  I m m a t u r e  k e r n e l s  
t h a t  may be o b s e r v e d  by a d e c r e a s e  I n k e r n e l  t o  s h e l l  and o i l  
t o  p r o t e I n  r a t i o s .
The am ount  o f  s p o i l e d  k e r n e l s  showed a good r e l a t i o n ­
s h i p  w i t h  mol d  c o u n t s  on s h e l l  and w h o l e  n u t s ,  bu t  showed no 
r e l a t i o n  w i t h  b a c t e r i a l  c o u n t s ,  th o u g h  t h e  num ber  o f  b a c t e r i a  
was v e r y  h i g h  I n  s a m p l e s  w i t h  more t h a n  13% s p o i l e d  k e r n e l s .
In t h e  r a i n y  s e a s o n  s a m p l e s ,  t h e  p e r c e n t a g e  o f  m o i s ­
t u r e  i n c r e a s e d  f r o m  6 . 3  t o  12 . 5% as t h e  p e r c e n t a g e  o f  s p o i l e d  
k e r n e l s  i n c r e a s e d  f r o m  k . 3  t o  2 5 . 0 % .
The q u a l i t y  o f  p e a n u t s  d e c r e a s e d  w i t h  an I n c r e a s e  in 
t h e  p e r c e n t a g e  o f  s p o i l e d  k e r n e l s ,  m e a s u r e d  by i n c r e a s e  i n  
t h e  amount o f  a f l a t o x i n ,  p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s  and  
p e r o x i d e  v a l u e s ,  and t h e  d e c r e a s e  In o i l  y i e l d  o b t a i n e d  f r o m  
s a m p l e s  gr own d u r i n g  b o t h  s e a s o n s .
T a b l e  2k shows t h e  i m p o r t a n c e  o f  a v o i d i n g  an i n c r e a s e  
I n  s p o i l e d  k e r n e l s  i n  o r d e r  t o  o b t a i n  p e a n u t s  o f  h i g h  q u a l i t y .  
The d a t a  a l s o  d e m o n s t r a t e  t h a t  t h e  q u a l i t y  o f  p e a n u t  s a m p l e s  
can be c o n s i d e r a b l y  I m p r o v e d  o n l y  by r e m o v i n g  t h e  s p o i l e d  
ke r n e 1 s .
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The mean v a l u e s  c o r r e s p o n d i n g  t o  t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and  c h e m i c a l  d e t e r m i n a t i o n s  c o n d u c t e d  on p e a n u t  
s a mp l e s  o b t a i n e d  d u r i n g  t h e  r a i n y  and d r y  s e a s o n s  I n r e l a t i o n  
t o  t h e  p e r c e n t a g e s  o f  c r u d e  o i l  a r e  shown In T a b l e  2 5 .
P e a n u t s  f r o m  t h e  r a i n y  s e a s o n  d i d  n o t  p r e s e n t  s a mp l e s  
w i t h  l e s s  t h a n  45% o f  o i l  c o n t e n t ,  w h e r e a s ,  p e a n u t s  f r o m  t h e
d r y  s e a s o n  showed 2 1 . 2% o f  t h e  s a m p l e s  w i t h  l e s s  t h a n  45% o i l .
The p e r c e n t a g e  o f  o i l  I n  p e a n u t  s a m p l e s  i s  r e l a t e d  
t o  t h e  amount  o f  i mm a t u r e  k e r n e l s .  In t h i s  way ,  d e c r e a s i n g  
t h e  o i l  c o n t e n t  i n c r e a s e s  t h e  am ount  o f  i mm a t u r e  k e r n e l s  
t h a t  can be seen by t h e  d e c r e a s e  o f  t h e  o i l  t o  p r o t e i n  and  
k e r n e l  t o  s h e l l  r a t i o s .
The i n c r e a s i n g  o f  i m m a t u r e  k e r n e l s  by d e c r e a s i n g  t h e  
o i l  c o n t e n t  was a l s o  o b s e r v e d  by t h e  d e c r e a s i n g  o f  t h e  sum 
o f  o l e i c  p l u s  I t n o l e i c  a c i d s  and r a t i o s  o f  o l e i c  t o  i i n o l e i c  
a c i d s .  T h i s  r e l a t i o n  o f  o l e i c  and I i n o l e i c  a c i d s  w i t h
m a t u r i t y  was shown by Young ( 1 2 2 ) .
The p e r c e n t a g e  o f  o i l  d i d  n o t  show any e f f e c t  on 
m i c r o b i o l o g i c a l  c o u n t s  i n p e a n u t s  f ro m  b o t h  s e a s o n s .
The d i f f e r e n c e  i n o i l  c o n t e n t  d i d  n o t  a f f e c t  t h e  
q u a l i t y  o f  p e a n u t s  f r o m t h e  r a i n y  s e a s o n ;  h o w e v e r ,  p e a n u t s  
w i t h  more t h a n  49% o i l  in s a m p l e s  f r o m  d r y  s e a s o n s  showed
Table 25- Mean Values of  Physica l ,  M icrob io log ica l  and Chemical C h a ra c te r is t ic s  in Re lat ion to  Per­
centages o f  Oi 1
Oil Physical C h a ra c te r is t ic s M icrob io log ica l C h arac te r is t ics
{ * ) Sample Shel 1 Kernel Kernel
Shell
Spoiled  
Kernel B a c te r ia /g Mold/g
(%) ( * ) I t ) (S) Shell Whole Shel 1 Whole
Rainy Season
< <*5
i t7 > 9 8.2 20.9 71.1 2 . 5 15-7 13,000 1*0,000 150 260
U7-ks 32.6 29 .5 70-5 2.1* 15.5 15,000 27,000 260 1,800
> l»9 59-2 28 .9 7 M 2.5 8.6  
Dry Season
8,500 20,000 90 kkO
21. 2 31. k 68 .6 2.2 9 .2 28,000 Wi.000 160 1*20
^S-^7 36.lt 31.3 68 .7 2 .2 8 .8 33,000 51,000 89 250
30.3 30.2 69- 8 2 . 3 8.2 3 > 0 0 11,000 95 200
>  i»9 12.1 28.1 71.9 2. 6 8 . 3 3,800 13,000 120 1*80
Table 25 (Continued)









A f l a ­
tox in  B 
(ppb)
Free 







*5-1*7 8.6 1*6. 3 3* .  1 1.1* 250-1000 3.2 0 .58
^7-^9 9 .2 1*8.1 32.6 1.5 250-1000 3-9 1.25





< *5 6 . 8 i*i*.i* 3* .1 1.3 250-1000 1.8 0.21
* 5 - * 7 6 .6 1*6.0 32.9 1.3 50-250 1.2 0 . 1 7
^7-^*9 7-6 1*8.0 32.6 1.5 50-250 1-7 0 . 1 7
> J»9 6 .3 i*9.i* 31.9 1.6 < 50 1.6 0 .05
S£ 
I
l e s s  t h a n  SO ppb a f l a t o x l n  c o n t e n t .
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The mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  i n  p e a n u t  s a m p l e s  f r o m  t h e  
r a i n y  and d r y  s e a s o n s  i n r e l a t i o n  t o  t h e  p e r c e n t a g e s  o f  p r o ­
t e i n  a r e  shown in T a b l e  2 6 .
As was o b s e r v e d  by Young and T a i  ( 1 2 5 )  t h e  p e r c e n t a g e  
o f  p r o t e i n  i s  h i g h e r  i n I mm a t u r e  t h a n  I n  m a t u r e  k e r n e l s  and  
t h e  number  o f  i mm a t u r e  k e r n e l s  i n c r e a s e s  as t h e  p e r c e n t a g e  
o f  p r o t e i n  In t h e  s a mp l e s  i n c r e a s e s .  T h i s  f a c t  i s  a l s o  shown 
by t h e  d e c r e a s e  o f  o i l  t o  p r o t e i n  and k e r n e l  t o  s h e l l  r a t i o s  
a s s o c i a t e d  w i t h  t h e  i n c r e a s e s  o f  p r o t e i n  c o n t e n t  i n t h e  s a m p l e s .
Young ( 1 2 2 )  r e p o r t e d  t h a t  t h e  o l e i c  t o  i i n o l e i c  a c i d s  
r a t i o s  and t h e  sum o f  o l e i c  and  I i n o l e i c  a d d s  w e r e  t o w e r  in 
o i l s  o b t a i n e d  f r o m  i mm a t u r e  k e r n e l s .  H o w e v e r ,  o n l y  t h e  o l e i c  
t o  I i n o l e i c  a c i d s  r a t i o  d e c r e a s e d  w i t h  an i n c r e a s e  in t h e  
amount o f  p r o t e i n  in p e a n u t s  f r o m  t h e  r a i n y  s e a s o n .
In p e a n u t s  f r o m  t h e  d r y  s e a s o n ,  t h e  p e r c e n t a g e  o f  
s a m p l e s  w i t h  h i g h e r  p r o p o r t i o n  o f  i m m a t u r e  k e r n e l s  was h i g h e r  
as c o mp a r e d  t o  p e a n u t s  grown d u r i n g  t h e  r a i n y  s e a s o n .
The mean p e r c e n t a g e  o f  s p o i l e d  k e r n e l s  i n c r e a s e d  w i t h  
t h e  I n c r e a s i n g  p r o t e i n  c o n t e n t  I n p e a n u t s  f r o m t h e  t wo s e a ­
s o n s .
Table 26. Mean Values o f  Phys ica l ,  M ic rob io log ica l  and Chemical C h a ra c te r is t ic s  in Re la t ion  to  Per-
tages o f  Prote in
Prote in Physi cal C h aracter !s t  i cs Mt c rob io log ica l Characteri  st  ics
{%) Sample Shel 1 Kerne 1 Kernel 
Shel 1
Spot led 
Kerne 1 B a c te r ia /g Mold/g
(%) (*> {%) {%) Shell Whole Shell Whole
Rainy Season
<  31-5 30.0 28 .8 71-2 2 .5 5 .8 7,200 22,000 150 240
3 1 .5 -3 3 -0 30.0 28.9 71.1 2 .5 6 .9 5,400 15,000 110 300
33.0-3*1.5 17-5 29 .0 71.0 2 .4 6 .9 4,600 15,000 45 74
>  3*».5 22 .5 30.0 70.0 2 .3 16.0  
Dry Season
6,600 18,000 97 1,200
<  31-5 21.2 2 8 .6 71.4 2-5 7 .0 13,000 26,000 95 320
3 1 .5 -3 3 .0 30.3 30.3 69 .7 2 .3 8 .3 25,000 28,000 110 220
3 3 .0 -3 4 .5 33.3 31- 1 68 .9 2.2 8 .8 16,000 30,000 100 330
>  34.5 15.2 32.6 67-4 2.1 11.5 26,000 59,000 150 310 137
Table 26 (Continued)
Prote in Chemical C h a ra c te r is t ic s








A f l a -  








Ra i ny Season
< 31.5 6 .1 * 8 . 8 31 - 1 1.6 50-250 1.2 0.21
3 1 .5 -3 3 .0 7.0 *9 .2 32.1 1.5 50-250 1.3 0 .18
3 3 . 0 - 3 * . 5 8.0 * 9 . * 33-5 1.5 50-250 0 .8 0.15
> 3 * .  5 9 .3 * 8 . 6 35-8 1 . * 250-1000 3-3 0.55
Dry Season
< 31.5 6 .0 * 7 . 5 30.9 1.5 < 50 1 . * 0 .15
3 1 .5 -3 3 .0 6 .7 * 6 . 8 32.2 1.5 50-250 1.7 0 .15
3 3 - 0 - 3 * . 5 7 .9 * 6 . 8 33.6 1 . * 250-1000 1.5 0 .19




The a f l a t o x i n  c o n t e n t  o f  p e a n u t s  grown d u r i n g  t h e  d r y  
s e a s o n  was b e l o w  SOppb in  s a mp l e s  c o n t a i n i n g  l e s s  t h a n  31 . 5%  
p r o t e i n .  The a m oun t  o f  a f l a t o x i n  i n c r e a s e d  In s a mp l e s  w i t h  
h i g h e r  p r o t e i n  c o n t e n t .
P e a n u t s  f r o m t h e  r a i n y  s e a s o n  w i t h  more t h a n  3^- 5% 
p r o t e i n  showed h i g h e r  f r e e  f a t t y  a c i d s  and a f l a t o x i n  c o n t e n t s  
t h a n  s a mp l e s  s h o wi n g  l o w e r  p e r c e n t a g e s  o f  p r o t e i n .
The o i l  y i e l d  was s e n s i b l y  r e d u c e d  i n s a mp l e s  c o n ­
t a i n i n g  more t h a n  34* 5% p r o t e i n .  T h i s  was c a u s e d  by a d e c r e a s e  
o f  k e r n e l  and o i l  c o n t e n t s ,  b u t  t h e r e  was no a p p r e c i a b l e  
ch a n g e  in  t h e  f a t t y  a c i d  c o m p o s i t i o n  as r e l a t e d  t o  p r o t e i n  
con t e n t .
M i c r o b i o l o g i c a l  c o u n t s  d i d  n o t  d e m o n s t r a t e  any  r e l a ­
t i o n s  w i t h  p r o t e i n  c o n t e n t  but  p e a n u t  s a mp l e s  w i t h  h i g h e r  t h a n
t h e  n o r ma l  p e r c e n t a g e s  o f  p r o t e i n  showed h i g h e r  c o n t a m i n a t i o n  
w i t h  a f l a t o x i n .  T h e s e  r e s u l t s  c o n f i r m  t h e  wor k  o f  P o r t e r  and  
W r i g h t  ( 8 6 )  who n o t i c e d  a more f r e q u e n t  I n v a s i o n  o f
As pe rg i 11 us f 1 avu s i n i mma t u r e  t h a n  I n m a t u r e  f r u i t s .
AFLATOXI N B ] CONTENT
T a b l e  27  shows t h e  mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  on p e a n u t s  
f r om t h e  r a i n y  and d r y  s e a s o n s  i n r e l a t i o n  t o  t h e  l e v e l s  o f  
a f 1a t o x  i n B ^ .
Table 27. Mean Values o f  Phys ica l ,  M ic rob io log ica l  and Chemical C h a r a c te r is t ic s  in Re la t ion  to A f l a t o x ­
in Contents
A f 1atox-  
in Bj
(ppb)
Physical Ch arac te r is t  ics Mi c rob io log ica l Ch arac te r is t  ics
Sample Shell Kerne 1 Ke me 1 
Shel 1
Spolled  
Ke rne 1 B a c te r ia /g Mold/g
(*> (%) (%) (3!) Shell Whole Shell  Whole
Rainy Season
<  50 56.2 28 .7 71. 3 2 . 5 6.  1 5.600 15,000 57 130
50-250 10.lt 29.6 70.1* 2.1* 12.9 12,000 31*. 000 100 1*80
250-1000 i t . 2 30.5 69.5 2.3 11*.0 8,900 19,000 210 970
> 1000 29.2 29.5 70.5 2 . It 22.1 
Dry Season
21,000 35,000 350 2,1*00
< 50 66. 7 29.9 70.1 2.1* 7.1 16,000 25,000 83 210
50-250 9.1 31-3 68. 7 2. 2 11.0 15,000 25,000 120 300
250-1000 15.1 32.6 67.1* 2.1 10.6 32,000 75,000 11*0 360
> 1000 9.1 31.1* 68 .6 2.2 11*. 1 26,000 28,000 250 730
Table 27 (Continued)
A f l a -  
toxin Bj
(ppb)
Chemical C h a r a c te r is t ic s
Moisture
{%)
Oi 1 Prote in
{%)
Oil  Af 1a- 
Prote in  tox in  B 
(ppb)
Free





<  50 6 . 8 *9. 1 32 . *
Rainy Season 
1.5 -------- 1.0 0 . 17
50-250 8.2 *9. 1 33-7 1.5 -------- 2. 6 0 .50
250-1000 9-1 * 8 .2 33. 6 1. *  -------- 3-6 0.60
> 1000 12.5 * 8 . 9 33- 7
Dry Season
5. 1 1.92
<  50 6-9 * 6 . 9 32.6 1 . *  -------- 1-3 0 . 1*
50-250 6 . 0 * 6 .2 33. 7 1. *  -------- 1.5 0 . 18
250-1000 6 .7 * 6 . 9 33.2 1 . *  -------- 1.7 0 . 18
> 1000 8 .3 * 6 .2 3 * . * 1. 3 ----- -- 1-3 0 . * 2
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The p e r c e n t a g e s  o f  s a mp l e s  o b t a i n e d  d u r i n g  t h e  r a i n y  
and d r y  s e a s o n s  t h a t  p r e s e n t e d  l e s s  t h a n  5 0 p p b  o f  a f l a ­
t o x i n  Bj  we r e  5 6 . 2  and 6 6 . 7 % ,  r e s p e c t i v e l y .  P e a n u t s  f r o m  t h e  
r a i n y  s e a s on  we r e  c h a r a c t e r i z e d  by s h o wi n g  2 9 . 2 % o f  t h e  
s a mp l e s  w i t h  mor e  t h a n  l OOOppb as c o m p a re d  t o  t h o s e  o f  t h e  
d r y  s e a s o n  t h a t  showed 9 . 1 % .
Sa mp l e s  p r e s e n t i n g  l e s s  t h a n  5 0 p p b  a f l a t o x i n  had l e s s  
i mma t u r e  k e r n e l s  t h a n  s a mp l e s  w i t h  h i g h e r  l e v e l s  o f  a f l a t o x i n ,  
as was o b s e r v e d  by P o r t e r  and W r i g h t  ( 8 6 )  and s u p p o r t e d  by 
k e r n e l  t o  s h e l l  and o i l  t o  p r o t e i n  r a t i o s .
The mol d  c o u n t s  c o n d u c t e d  on s h e l l s  and w h o l e  n u t s  
i n c r e a s e d  w i t h  t h e  i n c r e a s i n g  a f l a t o x i n  c o n t e n t  In p e a n u t s  
f r o m b o t h  s e a s o n s .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  t h e r e  i s  a 
c l o s e  r e l a t i o n s h i p  b e t w e e n  mo l d  c o u n t s  and  t h e  p r e s e n c e  o f  
Aspe r g i 11 us f 1 a vus I n t h e  s a m p l e s .
The p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  and f r e e  f a t t y  
a c i d s  i n p e a n u t s  f r o m  b o t h  s e a s o n s  and t h e  p e r c e n t a g e s  o f  
m o i s t u r e  and p e r o x i d e  v a l u e  in p e a n u t s  f r o m r a i n y  s e a s o n  
i n c r e a s e d  w i t h  an i n c r e a s e  i n t he  amount  o f  a f l a t o x i n  i n t h e  
samp 1e s .
FREE FATTY AC I DS CONTENT
The mean v a l u e s  c o r r e s p o n d i n g  t o  t h e  p h y s i c a l ,  m i c r o ­
b i o l o g i c a l  and c h a m i c a l  d e t e r m i n a t i o n s  c o n d u c t e d  on p e a n u t s
U 3
f r o m  r a i n y  and d r y  s e a s o n s  I n  r e l a t i o n  t o  t h e  p e r c e n t a g e s  o f  
f r e e  f a t t y  a c i d s  a r e  shown I n T a b l e  2 8 .
The am ount  o f  f r e e  f a t t y  a c i d s  p r e s e n t  i n t h e  s a mp l e s  
was d i r e c t l y  r e l a t e d  w i t h  t h e  num ber  o f  mo l ds  c o u n t e d  on t he  
s h e l l  and i n t h e  w h o l e  p e a n u t .  T h i s  r e s u l t  a g r e e s  w i t h  
R a m a k r l s h n a n  and B a n e r j e e  ( 8 8 ,  8 9 ,  9 0 )  who o b s e r v e d  t h a t  
s e v e r a l  m o l d s ,  such  as A s p e r g i l l u s  f 1 a v u s , A s p e r g I  11 us 
o r y z a e  , A s p e r g i l l u s  furn I ga  t  u s , Pen I c I  11 I urn c h r y s o g e n u m  and  
R h I z o p u s  spp p r o d u c e d  l i p a s e  c a p a b l e  o f  h y d r o l y z i n g  p e a n u t  
o i l .
B a c t e r i a l  c o u n t s  on t h e  s h e l l  and i n t he  w h o l e  p e a n u t  
d i d  n o t  show good r e l a t i o n  w i t h  t h e  amount o f  f r e e  f a t t y  
a c i d s ;  h o w e v e r ,  p e a n u t  s a m p l e s  w i t h  more t h a n  2% f r e e  f a t t y  
a c i d s  showed h i g h e r  b a c t e r i a l  c o u n t s  t h a n  t h e  s a mp l e s  w i t h  
l o w e r  p e r c e n t a g e  o f  f r e e  f a t t y  a c i d s .
The p e r c e n t a g e s  o f  m o i s t u r e  and s p o i l e d  k e r n e l s ,  t he  
am ount  o f  a f l a t o x i n  and p e r o x i d e  v a l u e  i n c r e a s e d  w i t h  t h e  
i n c r e a s e  o f  t h e  amount o f  f r e e  f a t t y  a c i d s  p r e s e n t  i n p e a n u t s  
f r o m b o t h  s e a s o n s .
PEROXI DE VALUES
The mean v a l u e s  o f  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d e t e r m i n a t i o n s  r e a l i z e d  i n p e a n u t s  f r o m  r a i n y  and  
d r y  s e a s o n s  I n r e l a t i o n  t o  t h e  p e r o x i d e  v a l u e s  a r e  shown in
Table 28. Mean Values of Physica l ,  M ic rob io log ica l  and Chemical C h a r a c te r is t ic s  in Re la t ion  to Per­
centages o f  Free Fat ty  Acids
Free
Fatty
Acid Physical C h a ra c te r is t ic s  M ic rob io log ica l  C h a r a c te r is t ic s
( * )
Sample Shel 1 Kerne 1 Ke rn e 1 Spoiled B a c te r ia /g Mold/q
a ) ( I ) (*>
Shel 1 Kernel
( I ) Shell Whole Shel l Whole
<  1.0 l»2.9 28.14 7 1 .6 2.5
Rainy Season
5 .9 7 .0 0 0 17,000 *»9 11(0
1 . 0 - 2 . 0 2 2 . k 29. 2 70.8 2 . 1( 7-9 A, 600 2 0 ,0 0 0 63 160
2 . 0 - 1 .0 1 0 .2 30.6 69.1* 2 .3 H .  1 18,000 3 0 .0 0 0 180 370
0A
2 l(. 5 2 9 .6 70. ii 2 . It 23. 7 2 0 ,0 0 0 3 8 ,0 0 0 koo 2,900
<  1 .0 * 5 . 5 30.3 6 9 .7 2.3
Dry Season 
6 .7 7 ,8 0 0 1 8 ,0 0 0 37 120
1 . 0 - 2 .0 30.3 30.7 69- 3 2. 3 8 . 3 16,000 2 9 .0 0 0 110 250
2 . 0 - 3 .0 12.1 31. 3 68 .7 2 . 2 10 . 7 63,000 72,000 170 1(10







Chemical C h a r a c te r is t ic s






Oil  Af 1a- 
Prote in  tox in  B 
(ppb)
Free 





<  1.0 7.1 32.5
Rainy Season 
1.5 50-250 0 .6 0. 11
1 . 0 - 2 .0 8.1 50.1 32.7 1.5 50-250 1.3 0 . 1 3
2 . 0 - 3 . 0 11.2 47 .8 33.8 1.4  250-1000 2.9 0 .60
>  3.0 11.7 48.5 34.2 1.4 >1000 6 .7 2.36
<  1.0 6 .6 46.9 32.7
Dry Season 
1.4 50-250 0 .6 0. 11
1 . 0 - 2 .0 6 . 8 46.9 33. 3 1.4 250-1000 1.4 0.12
2 . 0 - 3 - 0 6 .9 45. 4 33.6 11.4 250-1000 2 .3 0 .27
>  3.0 8.2 46.9 32.9 1.4 250-1000 4.2 0.32
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T a b l e  2 9 .
P e a n u t s  c o l l e c t e d  d u r i n g  t h e  d r y  s e a s o n  d i d  n o t  show  
s a mp l e s  w i t h  p e r o x i d e  c o n t e n t  o f  more t h a n  0 . 6 1  m e q / k g ;  how­
e v e r ,  p e a n u t s  f r o m t h e  r a i n y  s e a s on  p r e s e n t e d  2 0 . 4 1 %  s a mp l e s  
w i t h  p e r o x i d e  num bers  h i g h e r  th a n  a b o v e  m e n t i o n e d  v a l u e s .
The num ber  o f  mo l d s  p r e s e n t  on t h e  s h e l l  and t h e  p e r ­
c e n t a g e  o f  f r e e  f a t t y  a c i d s  I n c r e a s e d  as t h e  p e r o x i d e  v a l u e s  
o f  t he  s a mp l e s  I n c r e a s e d  I n p e a n u t s  f r o m r a i n y  and d r y  
s e a s o n s .
The o t h e r  d e t e r m i n a t i o n s  d i d  n o t  show good r e 1 a t i on -  
s h i p  w i t h  t h e  p e r o x i d e  v a l u e ,  bu t  s a mp l e s  f r o m  t h e  r a i n y  
s e a s on  w i t h  p e r o x i d e  v a l u e s  h i g h e r  t ha n  0 . 6 1  p r e s e n t e d  t h e  
h i g h e s t  mean v a l u e s  f o r  s h e l l  and wh o l e  n u t  b a c t e r i a l  c o u n t s ,  
w h o l e  n u t  mo l d  c o u n t s ,  m o i s t u r e ,  s p o i l e d  k e r n e l s  and a f l a ­
t o x i n  B .
The q u a l i t y  was a f f e c t e d  by t h e  h i g h  amount  o f  imma­
t u r e  k e r n e l s  i n s a mp l e s  f r o m b o t h  s e a s o n s ,  b u t  a h i g h e r  p r o ­
p o r t i o n  i n s a mp l e s  f r o m t h e  d r y  s e a s o n .
The ma i n  c a u s e  o f  t h e  l ow q u a l i t y  was t h e  i n a d e q u a t e  
p o s t - h a r v e s t i n g  t e c h n i q u e  use d  d u r i n g  t h e  we t  d a y s .
The r e s u l t s  show t h e  i m p o r t a n c e  o f  t h e  r o t a t i o n  o f  
c u l t u r e ,  s o i l  f u m i g a t i o n ,  h a r v e s t i n g  o f  m a t u r e  k e r n e l s  and  
r a p i d  d r y i n g  t o  p r o d u c e  p e a n u t s  o f  h i g h  q u a l i t y .  T ho s e  
p r a c t i c e s  r e d u c e  t h e  g r o w t h  o f  mol ds  and b a c t e r i a  t h a t  can
Table 29. Hean Values o f  Physica l ,  M ic rob io log ica l  and Chemical C h a r a c te r is t ic s  in Rela t ion to  Peroxide 
Values
Ke ro x 16e 


















< 0 .07 36.8 29 .0 71.0 2 . It 7 .8 6,700 17,000 85 490
0 . 0 7 - 0 . 3 4 30.6 28 .6 71.1* 2 .5 6 .9 6 ,000 20,000 70 270
0.3*1-0.61 12.2 29. 2 70.8 2 . It 7.1 4,400 13,000 180 410
> 0.61 20. 4 30.3 70.0 2 .3 24.2  
Dry Season
29,000 48,000 420 2,700
<  0 .07 *i2. *i 31-5 68.5 2.2 9-0 13.000 33,000 70 150
0.07-0.3*1 36.*t 30.2 6 9 .8 2 .3 7.4 15,000 31,000 120 400
0.34-061  
>  0.61




(m .e . /k g )
Moisture
( %)







A f l a ­








<  0 .0 7
> 0.61
< 0 .07  
0 .0 7 - 0 .  3** 
0. 3 * - 0 . 6 l  
> 0.61
8.5
0 .0 7 - 0 . 3* 7 .0






* 9 - 3
*8.2
* 8.2
* 7 . 0
*6.6
*6.2
3 2 . 1 
32.6  




























0 . * 9  
2 .93
0.01
0 . 1 8
0 . * 5
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a f f e c t  t h e  q u a l i t y  by s p o i l i n g  t h e  k e r n e l s ,  p r o d u c i n g  t o x i n s  
and c a u s i n g  h y d r o l y s i s  and o x i d a t i o n  o f  t h e  o i l .
SUMMARY AND CONCLUSI ONS
Po d s ,  k e r n e l s  and o i l s  o b t a i n e d  f r o m 82 f i v e * k i 1ogr am 
s a mp l e s  o f  T a t u  v a r i e t y  o f  p e a n u t s  p r o d u c e d  d u r i n g  d i s t i n c t  
s e a s o n s ,  d i f f e r e n t  r e g i o n s  and s o i l s ,  and u n d e r  d i v e r s i f i e d  
t e c h n o l o g i e s  and d i f f e r e n t  l e v e l s  o f  r a i n f a l l  we r e  s t u d i e d  
i n o r d e r  t o  v e r i f y  t h e  p o s s i b l e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  ch a n g e s  t h a t  may o c c u r  d u r i n g  t h e  g r o w i n g  p e r i o d  or  
a f t e r  h a r v e s t i n g  t h a t  a f f e c t  p e a n u t  q u a l i t y .  The f o l l o w i n g  
d e t e r m i n a t i o n s  we r e  c o n d u c t e d :  p e r c e n t a g e s  o f  s h e l l  and
k e r n e l ,  and b a c t e r i a l  and mo l d  p l a t e s  c o u n t s  on t h e  s h e l l  
and i n t h e  w h o l e  n u t s ,  i n t h e  p o d s ;  p e r c e n t a g e s  o f  s p o i l e d  
k e r n e l s ,  m o i s t u r e ,  o i l  and p r o t e i n ,  amount  o f  a f l a t o x i n  
p r e s e n t  i n t h e  k e r n e l s ,  and p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s ,  
p e r o x i d e  v a l u e s  and f a t t y  a c i d  c o m p o s i t i o n  o f  t h e  o i l s .
P e a n u t s  t h a t  gr ow i n r a i n y  and d r y  s e a s o n s  showed  
s i g n i f i c a n t  d i f f e r e n c e s  i n t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d a t a .  Sa mp l e s  f r o m  t h e  r a i n y  s e a s o n  p r e s e n t e d  l o w e r  
p e r c e n t a g e s  o f  s h e l l  and h i g h e r  p e r c e n t a g e s  o f  k e r n e l s  and  
o i l  t h a n  s a mp l e s  f r o m t h e  d r y  s e a s o n .  T h e s e  s a mp l e s  f r o m t h e  
r a i n y  s e a s o n  showed h i g h e r  mol d c o u n t s  on t h e  s h e l l  and w h o l e  
n u t ,  m o i s t u r e  c o n t e n t ,  s p o i l e d  k e r n e l s ,  f r e e  f a t t y  a c i d s ,  
a f l a t o x i n  and p e r o x i d e  v a l u e s .  P e a n u t s  f r o m  t h e  r a i n y  
s e a s o n  showed l o w e r  p e r c e n t a g e s  o f  a l l  f a t t y  a c i d s  w i t h  t h e
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e x c e p t i o n  o f  o l e i c  a c i d ,  when t h e y  a r e  c o m p a re d  w i t h  p e a n u t s  
f r o m  t h e  d r y  s e a s o n .  The b a c t e r i a l  p o p u l a t i o n  on t h e  s h e l l  
and I n t h e  w h o l e  n u t  w e r e  h i g h e r  i n p e a n u t s  f r o m t h e  d r y  
s e a s o n .
P e a n u t s  f r o m t h e  d r y  s e a s o n  p r e s e n t e d  l o w e r  k e r n e l  
and o i l  p e r c e n t a g e s ,  but  t h e  s a mp l e s  w e r e ,  I n g e n e r a l ,  o f  
b e t t e r  q u a l i t y  co m p a re d  t o  t h e  s a mp l e s  o b t a i n e d  d u r i n g  t h e  
r a i n y  s e a s o n .  On t h e  o t h e r  h a n d ,  t he  q u a l i t y  o f  p e a n u t s  f r o m  
t h e  r a i n y  s e a s o n  c o u l d  be i mp r o v e d  g r e a t l y  i f  an a d e q u a t e  
p o s t - h a r v e s t i n g  t e c h n i q u e ,  such as  i n v e r t e d  w i n d r o w  a n d / o r  
a r t i f i c i a l  d r y i n g  was a p p l i e d  when n e c e s s a r y  t o  s p e e d  t he  
r e d u c t i o n  o f  m o i s t u r e  c o n t e n t  o f  p e a n u t  f r u i t s  t o  p r e v e n t  
t h e  g r o w t h  o f  m i c r o o r g a n i s m s ,  r e d u c e  t h e  number  o f  s p o i l e d  
k e r n e l s ,  m i n i m i z e  h y d r o l y s i s  and o x i d a t i o n  o f  t h e  o i l ,  and  
d e t e r  a f l a t o x i n  c o n t a m i n a t i o n .
P e a n u t s  f r o m s e e d  s t o r e s  p r e s e n t e d  l o w e r  v a l u e s  o f  
b a c t e r i a  and mol d  c o u n t s ,  p e r c e n t a g e s  o f  s h e l l ,  m o i s t u r e ,  
s p o i l e d  k e r n e l s ,  and f r e e  f a t t y  a c i d s ,  amount o f  a f l a ­
t o x i n  and p e r o x i d e  v a l u e s  t h a n  p e a n u t s  f r o m o i l  m i l l s ;  
h o w e v e r ,  t h e r e  was no d i f f e r e n c e  i n f a t t y  a c i d  c o m p o s i t i o n .  
C o n s e q u e n t l y ,  p e a n u t  s a mp l e s  f r o m s e e d  s t o r e s  we r e  o f  s i g n i ­
f i c a n t l y  b e t t e r  q u a l i t y  t h a n  t h o s e  c o l l e c t e d  f r o m o i l  m i l l s ;  
t h i s  I n d i c a t e d  t h a t  t h e  u t i l i z a t i o n  o f  b e t t e r  a g r i c u l t u r a l  
t e c h n i q u e s  I mp r o v e d  t h e  q u a l i t y  o f  t h e  k e r n e l s ,  pods and
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o i l s .
P e a n u t s  grown tn t h e  S o r o c a b a n a  R e g i o n  showed a 
s l i g h t l y  b e t t e r  q u a l i t y  t h a n  p e a n u t s  p r o d u c e d  I n o t h e r  
r e g i o n s .  T h i s  was i n d i c a t e d  by a l o w e r  mol d  p o p u l a t i o n  in 
t h e  wh o l e  nu t  and l o w e r  am ount  o f  s p o i l e d  k e r n e l s ,  a f l a t o x i n  
and f r e e  f a t t y  a c i d s .  H o w e v e r ,  t h e r e  was no d i f f e r e n c e  in 
f a t t y  a c i d  c o m p o s i t i o n  among t h e  f o u r  r e g i o n s .  B e s i d e s  t h e  
e f f e c t  o f  l o c a t i o n ,  t h e  b e t t e r  q u a l i t y  o b t a i n e d  i n p e a n u t s  
f r o m t h e  S o r o c a b a n a  Re g i o n  c o u l d  be I n p a r t  due t o  t h e  u t i l  i -  
z a t i o n  o f  some d e g r e e  o f  i mp r o v e d  f a r m i n g  t e c h n i q u e s ,  s i n c e  
p e a n u t s  ha v e  been c u l t i v a t e d  f o r  a l o n g e r  t i m e  i n t h i s  r e g i o n  
t h a n  i n t h e  o t h e r s .
In p e a n u t s  gr own on l i g h t  t y p e s  o f  s o i l ,  t h e  p o d -  
z o l y z e d  s o i l s - - L i n s  and M a r l l i a  v a r i e t i e s ,  p r e s e n t e d  l o w e r  
b a c t e r i a l  and mol d  c o u n t s  on t h e  s h e l l s  t h a n  p e a n u t s  gr own  
on t h e  o t h e r  t wo t y p e s  o f  s l i g h t l y  h e a v i e r  s o i l .  C o n s i d e r ­
i ng  t h e  t wo l i g h t  t y p e s  o f  s o i l s ,  t h e  p o d z o l y z e d  s o i l - L i n s  
v a r i e t y  p r o d u c e d  p e a n u t s  o f  h i g h e r  q u a l i t y  as shown by t h e  
s m a l l e r  a mo u n t s  o f  s p o i l e d  k e r n e l s ,  a f l a t o x i n  and f r e e  f a t t y  
a c i d s  e n c o u n t e r e d .  No d i f f e r e n c e  was o b s e r v e d  i n f a t t y  a c i d  
c o m p o s i t i o n  in p e a n u t s  gr own on d i f f e r e n t  t y p e s  o f  s o i l s .
D i f f e r e n t  a m o u n ts  o f  r a i n f a l l  d u r i n g  t h e  g r o w i n g  
p e r i o d  d i d  no t  a f f e c t  t h e  p h y s i c a l ,  m i c r o b i o l o g i c a l  and  
c h e m i c a l  d a t a  t h a t  we r e  s t u d i e d .  T h e s e  r e s u l t s  i l l u s t r a t e d
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t h a t  p o s t - h a r v e s t  p r e c i p i t a t i o n  d u r i n g  t h e  d r y i n g  p e r i o d  has  
a g r e a t e r  e f f e c t  on t h e  q u a l i t y  o f  p e a n u t s  t h a n  does  t h e  l a c k  
o f  a p r o p e r  p o s t - h a r v e s t  t e c h n i q u e  a d j u s t e d  t o  t h e s e  c o n ­
d i t i o n s .
H o re  t h a n  60% o f  t h e  s a mp l e s  gr own d u r i n g  t h e  r a i n y  
s e a s o n  had l e s s  t h a n  30% o f  t h e  s h e l l s ,  w h e r e a s  t h e  s a mp l e s  
grown d u r i n g  t h e  d r y  se a s o n  showed h i g h e r  p e r c e n t a g e s  w i t h  
more t h a n  30% o f  s h e l l  c o n t e n t ;  t h i s  I n d i c a t e d  t h a t  p e a n u t s  
f r o m t h e  d r y  s e a s o n  hav e  h i g h e r  p r o p o r t i o n s  o f  i mma t u r e  
k e r n e l s .  T h i s  f a c t  was e v i d e n c e d  a l s o  by t h e  l o w e r  v a l u e s
o f  k e r n e l  t o  s h e l l  r a t i o .  I n c r e a s i n g  t h e  p e r c e n t a g e  o f  s h e l l
i n p e a n u t  s a mp l e s  d e c r e a s e d  t h e  o i l  y i e l d  due t o  t h e  r e d u c t i o n
o f  k e r n e  I c o n t e n t .
S h e l l  b a c t e r i a l  c o u n t s  showed a s i g n i f i c a n t  p o s i t i v e  
c o r r e l a t i o n  w i t h  t h e  p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  and  
p e r o x i d e  v a l u e s  i n s a mp l e s  o b t a i n e d  d u r i n g  b o t h  s e a s o n s .  The  
same was o b s e r v e d  f o r  t h e  p e r c e n t a g e s  o f  m o i s t u r e  and f r e e  
f a t t y  a c i d s  i n s a mp l e s  f r o m t h e  r a i n y  s e a s o n .
The b a c t e r i a l  c o u n t s  c o n d u c t e d  on t h e  w h o l e  nu t  
showed p o s i t i v e  c o r r e l a t i o n s  w i t h  t h e  p e r c e n t a g e s  o f  s p o i l e d  
k e r n e l s  and f r e e  f a t t y  a c i d s  i n s a mp l e s  f r om b o t h  s e a s o n s ,  
and w i t h  p e r c e n t a g e s  o f  m o i s t u r e  and p e r o x i d e  v a l u e s  tn p e a ­
n u t s  f r o m t h e  r a i n y  s e a s o n .
Ho l d  c o u n t s  c o n d u c t e d  on t h e  s h e l l  and t h e  w h o l e  nut
1 S'*
I n d i c a t e d  h i g h  c o r r e l a t i o n  w i t h  t h e  p e r c e n t a g e s  o f  s p o i l e d  
k e r n e l s  and f r e e  f a t t y  a c i d s ,  amount  o f  a f l a t o x i n  and p e r o x i d e  
v a l u e ,  I n s a mp l e s  grow n  d u r i n g  d u r i n g  t h e  t wo s e a s o n s ,  
b ut  o n l y  w i t h  m o i s t u r e  f o r  t h e  s a mp l e s  c o r r e s p o n d i n g  t o  
t h e  r a i n y  s e a s o n .
The m o i s t u r e  p e r c e n t a g e s  o f  s a mp l e s  o b t a i n e d  d u r i n g  
t h e  r a i n y  s e a s on  showed a good r e l a t i o n s h i p  w i t h  b a c t e r i a l  
and mol d  c o u n t s  c o n d u c t e d  on t h e  s h e l l ,  p e r c e n t a g e s  o f  
s p o i l e d  k e r n e l s  and f r e e  f a t t y  a c i d s ,  amount  o f  a f l a t o x i n  
and p e r o x i d e  v a l u e s .  The d r y  se a s o n  s a mp l e s  d i d  n o t  show  
a n y  a p p a r e n t  r e l a t i o n s h i p  b e t we e n  m o i s t u r e  c o n t e n t  a nd  t he  
o t h e r  d a t a .  T h e r e f o r e ,  t h e  m o i s t u r e  c o n t e n t  o f  p e a n u t s  f r o m  
t h e  r a i n y  s e a s o n  seems t o  be r e l a t e d  w i t h  t h e  w e a t h e r  c o n d i ­
t i o n s  a f t e r  h a r v e s t i n g .  T h u s ,  s a mp l e s  w i t h  h i g h e r  p e r c e n t a g e s  
o f  m o i s t u r e  must  h a v e  r e m a i n e d  a l o n g  t i me  on t he  g ound s u b ­
j e c t e d  t o  r a i n f a l l  or  c l o u d y  c o n d i t i o n s ,  g i v i n g  o p p o r t u n i t y  
f o r  b a c t e r i a l  and mo l d  g r o w t h .  H o w e v e r ,  s a mp l e s  w i t h  l ow 
m o i s t u r e  c o n t e n t  d i d  n o t  show t h e  e f f e c t  o f  b e t t e r  d r y i n g  
c o n d i t i o n s ,  s i n c e  p e a n u t s  can be d r i e d  t o  l ow m o i s t u r e  c o n ­
t e n t s  i f  t h e r e  we r e  sunny  day s  a f t e r  s e v e r a l  days  o f  wet  
c o n d i t i o n s .  T h i s  f a c t  can be o b s e r v e d  in t h o s e  s a mp l e s  w i t h  
v e r y  l ow m o i s t u r e  c o n t e n t  t h a t  a l s o  p r e s e n t e d  h i g h  c o n t e n t  o f  
a f l a t o x i n ,  f r e e  f a t t y  a c i d s  and s p o i l e d  k e r n e l s .  I n c r e a s e d  
p e r c e n t a g e s  o f  m o i s t u r e  i n p e a n u t  s a mp l e s  w e r e  a s s o c i a t e d
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w i t h  I n c r e a s e d  am o u n ts  o f  I mma t u r e  k e r n e l s  In t h e  s a mp l e s  
w h i c h  w e r e  e v i d e n c e d  by t h e  k e r n e l  t o  s h e l l  and o i l  t o  
p r o t e i n  r a t i o s .
A s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  was o b s e r v e d  
b e t w e e n  t h e  p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  and t h e  a mo u n t s  
o f  a f l a t o x i n ,  mol d  c o u n t s  on t h e  s h e l l  and w h o l e  n u t ,  p e r ­
c e n t a g e  o f  f r e e  f a t t y  a c i d s  and p e r o x i d e  v a l u e  I n s a mp l e s  
f ro m  b o t h  s e a s o n s .  I n c r e a s i n g  p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  
we r e  a s s o c i a t e d  w i t h  i mma t u r e  k e r n e l s ,  e v i d e n c e d  by r e d u c t i o n  
o f  t h e  k e r n e l  t o  s h e l l  and o i l  t o  p r o t e i n  r a t i o s .  O i l  y i e l d  
was a f f e c t e d  by t h e  i n c r e a s i n g  p e r c e n t a g e s  o f  s p o i l e d  k e r n e l s  
due t o  r e d u c t i o n  o f  p e r c e n t a g e  o f  k e r n e l ,  and by a s l i g h t  
r e d u c t i o n  i n o i l  c o n t e n t .  T h e s e  r e s u l t s  show t h a t  by a d e ­
q u a t e  s c r e e n i n g ,  a i r  c l a s s i f i c a t i o n  and c o l o r  s o r t i n g  t o  e l i ­
m i n a t e  s p o i l e d  k e r n e l s ,  may i mp r o v e  c o n s i d e r a b l y  t h e  q u a l i t y  
o f  t h e  s a m p l e s .
The s a mp l e s  c o n t a i n i n g  mor e t h a n  1*9% o i l  p r e s e n t e d  
b e t t e r  p h y s i c a l ,  m i c r o b i o l o g i c a l  and c h e m i c a l  c h a r a c t e r i s t i c s  
t h a n  s a mp l e s  w i t h  l e s s  o i l  c o n t e n t .  D e c r e a s i n g  p e r c e n t a g e s  
o f  o i l  we r e  a s s o c i a t e d  w i t h  i n c r e a s e d  a mo u n t s  o f  i mma t u r e  
k e r n e l s  as shown by k e r n e l  t o  s h e l l  and o i l  t o  p r o t e i n  r a t i o s  
in s a mp l e s  f r om t h e  d r y  s e a s o n .
P e a n u t  s a mp l e s  w i t h  l e s s  t h a n  3 1 . 5 % p r o t e i n  showed  
b e t t e r  q u a l i t y ,  i n d i c a t e d  by s m a l l e r  a m o u n ts  o f  s p o i l e d
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k e r n e l s  and a f l a t o x i n  and a h i g h e r  o i l  c o n t e n t .  As t h e  
q u a n t i t y  o f  im m a t u r e  k e r n e l s  i n t h e  s a mp l e s  i n c r e a s e d  so d i d  
t h e  p r o t e i n  c o n t e n t .  T h i s  was e v i d e n c e d  by k e r n e l  t o  s h e l l  
and o i l  t o  p r o t e i n  r a t i o s .
A f l a t o x i n  c o n t e n t  i n s a mp l e s  f r o m b o t h  s e a s o n s  
r e g i s t e r e d  a d i r e c t  r e l a t i o n  w i t h  mol d  c o u n t s  on t h e  s h e l l  
and wh o l e  n u t ,  p e r c e n t a g e  o f  s p o i l e d  k e r n e l s ,  m o i s t u r e  and  
f r e e  f a t t y  a c i d s ,  and p e r o x i d e  v a l u e s  in s a mp l e s  f r o m t h e  
r a i n y  s e a s o n .  Sa mp l e s  w i t h  l e s s  t h a n  SOppb a f l a t o x i n  had  
f e w e r  i mma t u r e  k e r n e l s .
P e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s  we r e  p o s i t i v e l y  c o r ­
r e l a t e d  w i t h  t h e  p e r c e n t a g e s  o f  m o i s t u r e  and s p o i l e d  k e r n e l s ,  
amount s  o f  a f l a t o x i n ,  p e r o x i d e  v a l u e ,  and s h e l l  and w h o l e  
n ut  mol d c o u n t s .  Sa mpl e s  w i t h  l e s s  t h a n  1% f r e e  f a t t y  a c i d s  
p r e s e n t e d  l e s s  i mma t u r e  k e r n e l s  t h a n  s a mp l e s  w i t h  h i g h e r  f a t  
ac i d i t y .
The p e r o x i d e  v a l u e s  m a n i f e s t e d  a s l i g h t  r e l a t i o n  w i t h  
p e r c e n t a g e s  o f  f r e e  f a t t y  a c i d s  and  s h e l l  and w h o l e  n u t  mol d  
c o u n t s ;  h o w e v e r ,  s a mp l e s  w i t h  p e r o x i d e  v a l u e s  h i g h e r  t h a n
0 . 6  me q / k g  had c o n s i d e r a b l y  h i g h e r  b a c t e r i a l  c o u n t s ,  p e r c e n t ­
age s  o f  m o i s t u r e ,  s p o i l e d  k e r n e l s ,  a f l a t o x i n  c o n t a m i n a t i o n  
and amount  o f  i mma t u r e  k e r n e l .
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s e e d  h u l l  w e i g h t  r a t i o  as an i n d e x  
P e a n u t  S c i .  4 : 4 7 .
C o x , F . R . 
o f  p e a n u t
P a t t i n s o n ,  I .  and T h o r n t o n ,  I .  1 9 6 5 .  The q u a l i t y  o f  
u n s h e l l e d  g r o u n d n u t s  in G am bia  w i t h  s p e c i a l  r e f e r e n c e  
t o  i n s e c t  and f u n g a l  a t t a c k .  T r o p .  S c i .  7 : 6 7 .
P a t t i n s o n ,  I . ,  C r o w t h e r ,  P.  
The  s e p a r a t i o n  o f  a f l a t o x i n  
T r o p .  S e t .  1 0 : 2 1 2 .
and N o u b e y ,  H.  E.  1 9 6 8 .  
i n f e c t e d  g r o u n d n u t  k e r n e l s
P e r s o n ,  N.  K.  , J r .  1 9 7 4 .  C hanges  in  g r a d e  o f  f a r m e r s '  
s t o c k  p e a n u t s  s t o r e d  i n t h e  s o u t h w e s t .  P e a n u t  S c i .  
1 : 8 1 .
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p r a c t i c e  on a f l a t o x i n  I n p e a n u t s  b e f o r e  d i g g i n g .  A p p l .  
M i c r o b i o l .  2 2 : 6 2 9 .
8 5 .
8 6 .
P o r t e r ,  D. M . 
m i c r oo r g a n 1sm 
f r u i t s .  A p p l ,
and Gar  r e n , K.  
o f  t wo t y p e s  o f  
M i c r o b  i o I . 20
H . 1 9 7 0 .  E ndoca  r p  i c 
w i n d r o w  d r i e d  p e a n u t  
133-
P o r t e r ,  0.  M . ,  and W r i g h t ,  F.  S.  1 9 7 1 .  P r o l i f e r a t i o n  
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6 1 : 1 1 9 4 .
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mo l d s  grown on s u n f l o w e r  s e e d .  J .  U n i v .  Bombay.  3 0 : 1 1 1 .
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mol ds  grown on o i l s e e d s .  J .  Am.  O i l  Chem. Soc.
2 9 = 5 9 6 ■
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h u m i d i t y  on p r o d u c t i o n  o f  a f l a t o x i n  i n p e a n u t s .  J .  Am.
O i l  Chem. Soc.  ^ 5 : 6 0 3 -
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t h e  y i e l d  o f  p e a n u t s  I n a s h o r t  summer r a i n f a l l  e n v i ­
r o n m e n t .  A u s t .  J .  Exp.  A g r .  An l m,  H u sb .  8 : 9 9 4 .
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t o x i n  a c c u m u l a t i o n  I n g r o u n d n u t s .  C u r r e n t  S c i .  4 3 : 6 7 1 .
1 0 2 .  S u l l i v a n ,  G. A . ,  J o n e s ,  G. L.  and M o o r e ,  R.  P.  19 7 4 .  
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Re s p o n s e s  o f  t h r e e  p e a n u t  c u l t l v a r s  t o  gypsum.  Agr onomy  
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P e r c e n t a g e s  o f  S h e l l ,  K e r n e l  and S p o i l e d  K e r n e l s
I n P e a n u t  Sa mp l e s
Sa mpl e  n - S h e l l  U ) Ke r n e 1 (% ) S p o 1 t ed  
k e r n e l  (%)
1
R a i n y
2 9 . 7 4
Sea son
7 0 . 2 6
2 2 6 . 6 9 73 .  3)
3 2 9 .  49 70.  51 4.  0 0
it 2 8 . 1 3 71 . 87 6 . 2 8
5 2 8 . 5 2 7 1 . 4 8 1 9 - 86
6 2 9 . 0 7 70.  93 29 ■ 42
7 2 8 . 4 1 71 . 5 9 31 . 72
8 29 -  i 5 70 .  85 19.  99
9 2 8 . 4 1 71 . 5 9 3 1 . 4 1
10 2 6 . 1 6 7 3 . 8 4 5 . 0 3
1 1 3 0 . 0 8 6 9 . 9 2 2 2 . 4 9
12 2 8 . 5 6 7 1 . 4 4 1 4 . 2 5
1 3 3 0 . 9 3 6 9 - 0 7 6 . 2 1
1 it 2 9 -  31 7 0 . 6 9 6 . 2 8
15 2 8 . 3 5 7 1 . 6 5 8 . 1 9
16 2 8 . 2 5 71 . 75 5 - 3 8
17 3 2 .  72 6 7 . 2 8 1 2 . 9 1
18 30.  75 6 9 . 2 5
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( Con t 1n u e d )
2 7 .  8 8  
30.  42 
2 5 . 7 8  
3 3 . 2 3  
2 7 - 3 3  
2 8 . 1 9  
30.  29
2 9 .  49  
2 5 * 7 7  
2 7 - 6 2
2 8 . 45  
2 7 .  35 
2 6 . 82 
3 2 . 80
3 0 . 00  
2 8 . 6 6  
2 8 . 9 4  
2 8 . 6 0
29 .  2 8  
3 0 . 8 0  
2 8 . 2 2  
32 . 2 0
7 2 . 12 
6 9 . 5 8  
74 . 2 2  
6 6 . 7 7  
7 2 . 6 7  
7 1 . 8 1  
6 9 . 7 1  
70 .  51 
74 .  23  
7 2 .  38 
71 • 55 
7 2 . 6 5  
7 3 - 1 8  
6 7 . 2 0  
7 0 . 00 
71 . 34 
71 . 0 6  
71 . 40 
70 .  72 
6 9 -  2 0  
71 . 78  
6 7 -  8 0
172
A p p e n d i x  A ( C o n t i n u e d )
1*1 31 . 3 3 6 8 . 6 7 9.  1 1
It 2 30 .  44 6 9 - 5 6 6 . 89
3 2 9 .  90 70 ,  10 2 3 .  37
lilt 2 9 .  89 70 .  1 1 9 - 5 6
1*5 2 8 . 9 1 71 . 0 9 5 . 7 0
it 6 2 6 .  95 7 3 . 0 5 6 . 8 8
1*7 31 • 99 6 8 . 0  1 30.  63
it 8 28. 1* 7 7 1 . 5 3 1 it. 1 1
1*9 2 7 .  72 72 . 2 8 1 0 . 5 0
Dry Season
50 3 0 .  16 6 9 .  81* 6 . 71*
51 2 9 . 2 7 70 .  73 6 . 1 9
52 33-  05 6 6 . 9 5 7 . 0 3
53 2 7 . 2 8 72 . 72 5 . 8 6
51* 3 2 . 0 1 6 7 . 9 9 8 . 0 8
55 30.  99 6 9 . 0 1 6 . l i l
56 33.  75 6 6 . 25 9 - 0 5
57 31 . 89 6 8 . 1 1 t o .  9 0
58 26. 51* 73-1*6 9 . 9 1
59 31 . 51 68. 1* 9 9 . 5 6
6 0 30 .  23 6 9 .  77 1 0 . 6 7
61 3 2 . 6 5 6 7 .  35 13 . 0 l t
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A p p e n d i x  A ( C o n t i n u e d )
62 3 3 . 2 9 6 6 . 71 9.
63 3 8 . 9 1 61 . 0 9 2 0 .
6 <t 3 1 . 1 7 6 8 . 8 3 8 .
65 3 1 - 1 6 68. 81* 9 .
6 6 2 7 .  17 7 2 . 8 3 1*.
67 30.  1*2 6 9 . 5 8 1 1 .
6 8 30.  1*1* 6 9 . 5 6 l*.
69 2 A . 5 3 75. 1*7 1 2 .
70 3 3 . 6 8 6 6 . 32 13-
71 2 8 . 8 3 7 1 . 1 7 6 .
72 3 0 . 2 3 6 9 . 7 7 1 6 .
73 2 8 . 1 1 71 - 89 1*.
7A 2 8 . 1 5 71 . 85 3-
75 30.  1*2 6 9 .  58 8 .
76 30 .  70 6 9 .  30 1*.
77 2 8 . 9 A 71 . 0 6 1 0 .
78 2 6 .  61 70 .  39 1*.
79 30 .  80 6 9 . 2 0 6 .
8 0 31 . 2 0 6 8 . 8 0 6 .
81 2 8 . 2 8 71 . 72 6 .
























B a c t e r i a  and H o l d  Pe r  Gram I n P e a n u t  Sa mp l e s
Sample n -  B a c te r ia /g  
on she 11 
(x 1000)
Rainy season 
1   ..........
2 46,000 3 1 , 0 0 0 220 550
3 1,400 7 , 8 0 0 7 5
4 40,000 7 3 , 0 0 0 190 1 , 7 0 0
5 7 , 2 0 0 7 , 0 0 0 290 5 , 1 0 0
6 7 8 , 0 0 0 1 1 0 ,0 0 0 380 960
7 74,000 1 7 0 , 0 0 0 440 2 , 0 0 0
8 4,200 3,400 540 4,500
9 2 9 , 0 0 0 49,000 1 , 0 0 0 4,200
10 2 , 9 0 0 3 , 2 0 0 9 14
11 1 3 ,0 0 0 3 2 , 0 0 0 320 410
12 110 160 4 4
13 3,400 14,000 17 32
14 510 2,400 27 37
15 1 ,8 0 0 4,700 28 25
16 7,700 14,000 69 26
17 7 , 8 0 0 2 5 , 0 0 0 140 340
18 3,400 25,000 15 69
B a c te r ia /g  Mold/g Mold/g
In whole nut on s h e l l  In whole nut
(x 1000) (x 1000) (x 1000)
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19 4,200 24,000 17 20
20 2 , 5 0 0 2 ,200 18 26
21 21 ,000 53,000 19 57
22 17,000 36,000 110 240
23 4,600 18,000 13 14
2*4 3,800 17,000 210 380
25 4,300 7,100 240 1,700
26 2 0 , 5 0 0 61 ,000 39 35
27 4,400 9,300 26 38
28 7,300 32,000 28 89
29 3,400 4,500 27 23
30 2 , 9 0 0 9,900 350 330
31 2 ,600 3,500 85 130
32 17,000 2 8 , 0 0 0 1,200 5,000
33 3,700 14,000 27 33
34 3,400 5 ,900 29 27
35 2,900 8 ,000 36 250
36 9 ,800 19,000 41 410
37 5,200 8.900 17 23
38 4,800 16,000 1 to 410
39 7,900 52,000 84 280
40 10,000 33,000 150 240
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41 3,200 6 ,900 13 18
42 2 ,800 15,000 24 34
43 5,300 14,000 59 8,200
it it 3 ,800 7,200 51 590
1*5 4 ,600 7,400 28 65
46 3,300 18,000 45 55
47 12 ,000 50,000 230 540
48 3,200 11,000 47 610




51 1,600 14,000 7 10
52 1,900 5 ,000 12 38
53 330 690 38 50
5^ 2 ,300 15,000 190 190
55 5,000 13,000 110 87
56 5,700 11,000 58 70
57 20,000 86,000 45 440
58 5,000 2 6 , 0 0 0 11 25
59 70,000 150,000 130 1,000
60 34,000 47,000 42 26























3 ,500 27,000 21
84,000 170,000 230
4 ,900 12,000 21
1,900 13,000 240
2 ,900 11,000 110
23,000 21 ,000 220













2 ,200 6 ,900 53


















P e r c e n t a g e s  o f  M o i s t u r e ,  O i l ,  P r o t e i n  and  
L e v e l s  o f  A f l a t o x i n  I n P e a n u t  Sa mp l e s
M o i s t u r e  O i l  (DM)  P r o t e i n  (DM)  A f l a t o x i n  B
(%) {%) U ) (ppb)
1 5 . 1 6  
19.  72 
7 . 1 6  
7 . 5 1  
1 3 . 80 
1 3 . 5 8  
1 7 - 8 3  
15 .  33 
1 6 . 9 7  
8 . 1 8 
1 1 . 5 5  
12 . 
1 1 . 9 1  
8 . 0 2  
7 . 1 0  
7 . 3 1  
7 . 8 3  
9 . 26
R a i n y  Season  
51 . 00
4 9 . 7 4
1*9. 40
4 8 . 1 8
5 0 . 0 9
4 8 .  15
5 0 . 6 5  
4 8 . 5  1 
4 7 . 1 4
5 0 . 0 7  
4 6 .  49 
51 . 9 9
4 0 . 0 7  
4 9 . 6 7  
4 9 . 3 1  
4 9 . 5 1
49 .  72 
50 . 2 8
33 .  20 
36.  46
36 .  I 3
33 .  43
37 .  38 
31 . 71  
3 3 . 0 6
34 .  46 
32 .  85
> 1 0 0 0
< 50 
5 0 - 2 5 0
> 1 000 
> 1000 







<  50 
> 1 0 0 0
<  50
> 1 000 
























(Con t I n u e d )
I t . 95  
6 . 5 8  
7 - 5 8  
1 I .  37
7 . 6 5  
8 . 6 1
7.  72 
7 . 12 
6 . 1 2  
6 . 2 7  
7 . 2 2
8 . 20 
5.  19
1 6 . 5 3  
A. 82
4.  22  
5 . 0 8
5.  15 
6 . 0 4  
7 . 2 2  
5 . 2 9  
5 - 9 *
4 6 . 8 2
4 9 .  92 
1* 5. 27  
4 7 . 6 8  
1*8. 95
5 0 .  30
4 9 . 2 4  
5 0 .  77
4 8 . 2 4  
4 9 .  31
4 8 .  71 
1*9. 13
4 9 . 5 9  
4 7 .  39
4 9 .  40 
5 0 . 0 8
50 .  50
4 8 . 4 2  
4 9 .  33
4 7 . 4 3  
4 9 .  33
4 7 . 5 9
3 1 . 1 2  
31 - 78  
32.  32 
5 3 . 0 5  
32.  12 
31 . 77 
31 • 77 
3 1 . 2 7  
3 0 . 89  
31 . 40 
31 • 36 
3 2 . 2  3 
31 . 78  
2 9 .  73 
3 1 . 1 5  
31 . 42 
31 - 77 
31 . 5 5  
3 0 . 6 9  
3 1 . 2 4
31 . 44
32 . 2 4
<  50 
5 0 - 2 5 0
<  50 



















APPENDI X C ( C o n t i n u e d )
A1 8 .0 9 51 . 50 32 . 8A < 5 0
A2 5 .6 6 A 8 . 3 8 3 3 . 9 6 < 5 0
A3 6 . 5 7 A7 . 9 0 3 A. 80 > 1000
AA 7 - 7 3 A8.  19 35.  A9 > 1 0 0 0
AS 8 . A1 A9 . OA 3 5 . 2 9 < 5 0
AS 7 . 6 1 50 .  A! 35 .5 1 5 0 - 2 5 0
A 7 1 0 . 1 6 A6 . 6 0 3 6 . 6 3 5 0 - 2 5 0
A8 7 .1 8 A9 . 5 5 3A.  90 <  50
A9 6 . 86 A8 . 6 7 3 2 . 2 3 2 5 0 -1  000
50 8 .8 1
Dr y  Season  
A8 . 0 5 31 . 38 < 50
51 8 . 59 A 7 . 02 3 3 - 5 7 < 50
52 8 .2 2 A9- 31 3 3 . 6 3 < 50
53 9 . 08 A8.  37 3 3 - 0 8 < 50
5 A 6 . 5A A 8 . 5 8 3 1 . 6 7 2 5 0 - 1000
55 9.  96 A 6 . 12 3 3 . 0 6 < 50
56 7 . 9  A A 8 . 0 3 3A.  A3 < 50
57 8 .2  1 A 5 - 7 5 35.  87 <  50
58 6 .2 6 A9- 15 31 . 3 1 < 50
59 7 . 9 9 AA. 78 3 A . 1 2 2 5 0 -1 0 0 0
60 6 . A2 AS. 89 32 . 92 5 0 -2 5 0
























(Con 1 1n ued)
6 . 0 1 4 7 . 2 6
5 . 2 3 4 6 . 6 0
6 . 6 3 4 5 . 4 6
7-  15 4 6 . 6 9
5 . 6 4 45 . 41
7 . 2 0 4 8 .  9 2
7 . 1 5 4 3 . 6 3
5.  49 44 . 2 9
5 . 2 5 5 0 .  03
5 .  37 4 4 . 8 1
CM
vO 46 .  36
1 2 . 4 7 4 7 . 5 2
5 . 6 9 46 . 01
5 . 4 9 4 9 . 0 5
6 . 5 3 4 5 . 8 8
4 . 8 1 4 7 .  52
8.  40 44 .  57
5.  87 4 5 . 8 7
5 . 4 7 4 6 .  18
6 .  49 4 3 . 8 4
5.  15
oo
6 .  73 4 4 . 9 4
3 2 . 5 9 5 0 - 2 5 0
3 3 . 5 0 2 5 0 - 1 0 0 0
3 5 . 0 2 2 5 0 - 1 0 0 0
32  . 6 8 < 50
3 3 . 5 0 5 0 - 2 5 0
31 . 82 2 5 0 - 1 0 0 0
36.  11 > 1 0 0 0
3 5 . 9 1 50
30.  35 < 50
3 3 . 4 7 > 1 0 0 0
31 . 9 0 < 5 0
3 3 . 7 3 >1 0 00
3 1 . 1 2 < 5 0
3 2 . 3 3 < 50
31 . 74 < 5 0
3 0 .  76 < 5 0
32 . 55 < 50
30.  31 <  50
31 . 30 < 50
3 3 . 3 2 <  50
33-  12 <  50






















P e r c e n t a g e s  o f  F r e e  F a t t y  A c i d s  and P e r o x i d e  
V a l u e s  o f  P e a n u t  O i l s
(%) (m e q /k g )
R a i n y  Season
1 . 2 8 0.  00
2 .  87 1 . 20
0 .  56 0 .  00
0 , 5 ^ 0.  00
5 . 1 5 0 . 0 0
7. * t 2 3-  1 3
8 . 8 A 9 - 0 7
5.  60 2 . 7 3
6 .  77 k.  1 3
0 . 36 0 . 0 7
3 . 0 2 0.  00
0.  36 0 . 0 0
0 . 6 5 0 . 0 0
0 .  1*2 0 . 0 0
I . 2 k 0.  00
0 .  39 0 . 2 0
1 . 08 0 . 0 7























( C o n t  i n u e d )













































APPENDI X D ( C o n t i n u e d )
41 1 . 6 2 0 . 2 7
42 0 .  85 0.  40
43 8 . 5 5 0 , 8 7
44 4 . 2 5 0 . 9 3
45 1 . 37 0 . 2 0
46 1 . 87 0 .  20
47 9 . 0 6 2 . 0 7
48 3 . 8 7 0 . 2 0
49 4 . 1 8 0 . 5 3
50
Dr y  Season  
1 . 32 0 .  00
5 1 0 . 5 7 0 . 0 7
52 0 . 6 1 0 .  00
53 0 .  47 0 . 3 3
54 1 . 1 1 0.  00
55 0 .  39 0.  20
56 1 . 72 0 . 1 3
57 1 . 1 2 0 . 00
58 0 . 2 5 0 .  00
59 1 . 9 8 0 .  20
60 1 . 2 3 0 . 3 3

































































PERCENTAGES OF FATTY ACI DS IN PEANUT OI LS
Sample n - C16:0 C 18:0 C18:1 C1 8 : 2 C20:0 C20:1 C22:0 C24:
1 11.62 3. 33 45.11 35.12 1.40 0 . 8 2 2. 54 0.  EO
2 11.51 3-71 44.05 34.23 1.69 0 .89 3.07 0 .8 3
3 11. 93 3.46 42.75 34.96 1.64 1.11 2 . 99 1.16
11 11. 57 3.53 42.49 35*36 1.46 1.06 3.42 1.08
5 11.32 3 .68 44.00 34.35 1.72 0 .96 2 . 97 0 .93
6 11.21 3. **7 44.25 34.29 1.61 0 .99 3-15 1.04
7 11. 58 3. 53 43.51 34.64 1. 68 0.91 3. 27 0 .88
8 11. 79 3-40 43-58 35*34 1*37 0.91 2 . 83 0 .7 8
9 11*55 3-83 43.49 34.61 1.64 0.81 3*06 0 .99
10 11.1*5 3.68 43.93 34.29 1.50 0 .9 3 3. 10 1.06
11 11.72 3. 19 43.62 34.35 1.63 1.11 3.47 0 .89
12 11.91 3.82 42.69 34.65 1.49 0 .96 3- 43 1.05
13 11. 76 3.46 43. 38 34.63 1.61 0 . 95 3. 24 0.84
lii 11. 78 3 .48 42.22 36.30 1. 39 0 .84 3. 17 0.81
15 11. 19 3.66 44.25 34.14 1.40 0. 78 3. 42 1.16
16 11,50 3.51 43. 12 35.16 1.44 0 .93 3*33 0 .88
17 11.66 3.61 43.72 34.66 1.42 0 .86 3*29 0 .75
18 11.29 3 . *2 43.08 35*18 1.56 0 .92 3.41 1.12
187
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19 11. * 7 3-14 45.65 33.75 1. 18 0 .85 2 .9 7 0-95
20 11.31 3.39 43.45 35-48 1.10 0 .94 3.41 1.01
21 1 1 . 4 3 3.26 43 .30 35.40 1.30 1. 17 3 . 2 0 0 .93
22 11.12 3 .59 43 .63 35.44 1.22 0 .8 9 3.14 0.95
23 11.58 3.36 42.97 35-40 1 . 6 9 0 . 9 8 3-35 1.01
24 11.41 3-53 42.53 35-42 1.65 1. 15 3 .28 1 .0 3
25 12. 24 2 . 0 8 47. 15 34.61 0 .77 0 .57 1.85 0. 73
26 9 .5 6 2. 25 45.26 39-33 0 .74 0 . 53 1.81 0 ,50
27 11.07 3.34 44. 23 35.05 1.23 0 .85 3. 24 1.01
28 10.67 3 .28 44. 50 36.57 1. 17 0 .8 9 2 . 73 0. 18
29 11.51 3 .28 45.03 34.20 1.30 0 .8 9 2 .70 1.08
30 11. 54 3-75 43.42 34.77 1.64 0. 81 3. 12 0 .99
31 11.61 3.73 44.51 33.31 1. 27 0 .9 8 3.46 1.03
32 11. 27 3.52 44. 19 34.36 1.42 0 .92 3.26 1.04
33 10.86 3.55 44 .53 34.53 1.22 1.06 3.22 1.00
I k 11.51 3.45 42 .48 35-48 1.55 1. 17 3-32 1.04
35 11. 57 3.57 43.69 34.70 1.36 0 .95 3.26 0 .90
36 11.45 3. 43 44 .47 34.47 1.29 0 . 93 2. 91 1.04
37 11.51 3. 22 43-63 34.35 1.71 1. 15 3.54 0 .89
38 11. 58 3.26 44. 11 34.72 1.11 1.04 3. 12 1.04
39 11.68 2. 23 ' i4 .22 35.46 1.22 0 .9 6 3.20 1.02
ko 11. 53 3 .38 44.39 34.45 1.30 0 .9 4 2 .90 1.09
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41 11.47 3- 57
42 10.81 3.92
43 10.59 3 .83
44 11. 87 3.18
45 11. 49 3. 14
46 11.64 3.11
47 11.64 3-19
46 11. 37 2 .92
49 11. 38 3. 12
50 11. 18 3. 23
51 12.35 3.60
52 12.49 3 .27
53 11.58 2 .82
54 12.73 2 .98
55 11.82 3 .88
56 13. 23 4 . 03
57 13-67 3.65
58 12. 53 3.71
59 12.94 3 .67
60 14.27 3-90
61 14.13 2 .84
62 12.66 3. 22
44 .17 34.37 1.46
44 .58 33-77 1.50
44 .34 34.39 1.58




43- 45 36.44 1.06
44.35 35-75 1.13
Dry Season
41. 19 38.78 1. 15
42.65 34.59 1.39
42.57 34.85 1.51
44.09 36.57 1. 13
40.52 37.49 1. 12
41.31 35-54 1. 93
41.22 34.44 2 . 07
40.44 34.95 1. 88




40.02 36.60 1. 45
0.91 3 .00 1.04
1.08 3 .30 1.02
1.03 3. 12 1. 10
0 .57 3 .08 0.92
0 .7 8 2 .83 1.04
0 .83 3-05 1.04
0.94 2 .84 0 .86
0 . 8 0 2 .70 2 .04
0. 77 2 .55 0. 91
0.66 3-25 0. 52
1.41 3. 17 0 .8 3
1.07 3. 13 1.06
0 .55 2 .65 0. 61
0 .86 3.55 0. 74
1.07 3 .29 1. 15
0 .75 3. 18 1. 04
0 .85 3 .37 1. 16
1.20 3 .86 1. 34
1. 17 4 .29 1. 17
1.35 4 .58 1.40




63 13.00 5 .16 38.13
64 13*02 4 . 18 42.35
65 11. 35 3 .46 40 .98
66 11.61 3*22 41.85
67 12.50 3 .88 40.02
68 13-44 3.38 41 .70
69 12.19 3. 12 42.63
70 11.35 2 .98 44.01
71 11.07 2 .89 43.16
72 11.52 3.32 41. 89
73 12.81 3-83 40.60
74 12. 43 4.01 39.  16
75 12.50 5- 19 36.77
76 13.31 5. 73 35. 17
77 13.66 5. 43 36.  17
78 13*20 4 .67 36.03
79 12.78 5 .65 36.41
80 12.53 5. 23 36.78
81 13.00 4.85 36.83
82 12.65 5 .73 36.06
C16:0 ■ P a lm i t i c  ac id  
C18:1 -  Ol ef c  acid  
C18:2 “ L I n o l e ic  ac id  
C22:0 ■ BehenIc ac id
34.37 3.03 1.45 3 .37 1.46
3 1 2 9 2 .29 1.34 4 .2 8 1.11
36.94 2 .30 1. 14 2. 71 0 .97
36.02 2.  ,2 1.02 3.01 1.13
34.50 1.59 1.55 3.59 1.38
35-62 1.13 0.  76 3.04 0 .92
36.30 1. 45 0 .94 2.61 0 .74
35-41 1.36 0 .90 2 .95 1.03
36.95 1. 37 0 .8 7 2 .63 1.12
36.63 1. 49 1.13 3-05 0 .94
36.60 1.38 0.91 2 .76 0 .90
35-76 2. 24 1.64 3.74 0 .9 7
36.54 2. 29 1. 28 3.96 1.46
35-82 3.42 1. 28 3.90 1. 17
35.32 2 .5 8 1. 14 4 .05 1.65
35.63 2 .68 1.85 4.80 1.73
34.31 2. 73 1.58 4 .79 1.71
34.83 2 . 8 2 1.68 4. 53 1.59
35.06 2 .93 1. 50 4.31 1.51
34.30 2 .63 1.81 5. 13 1.68
0 8 : 0  *  S t e a r ic  ac id  
C20;0 -  A rac h id ic  ac id  
C20:l  ■ Eicosenoic ac id  
C24:0 ■ L ignocer ic  ac id
V I T A
J o a o  S h o j i r o  Tan go  was b o rn  hay 18,  1 9 3 1 ,  I n  Cam­
p i n a s ,  S t a t e  o f  Sao P a u l o ,  B r a z i l ;  son o f  K a t s u j l  and  
M l k i y o  T a n g o .
He was g r a d u a t e d  f r o m  " C o l e g t o  C a m p l n e l r o "  ( h i g h  
s c h o o l ) ,  C a mp i n a s ,  Sao P a u l o ,  I n  1 9 5 3 ;  he r e c e i v e d  t he  
A g r i c u l t u r a l  E n g i n e e r i n g  d e g r e e  f r o m t h e  U n i v e r s i t y  o f  Sao 
P a u l o ,  P l r a c i c a b a ,  Sao P a u l o ,  I n 1 9 5 7 ;  he r e c e i v e d  t he  
M a s t e r  o f  S c i e n c e  d e g r e e  I n Food S c i e n c e  f r om L o u i s i a n a  
S t a t e  U n i v e r s i t y ,  Ba t on  Ro u g e ,  L o u i s i a n a ,  in 1 9 7 7 .
H i s  p r o f e s s i o n a l  e x p e r i e n c e  was g a i n e d  as f o l l o w s :  
1 9 5 8 - 5 9 ,  A g r i c u l t u r a l  E x t e n s i o n i s t  i n t h e  C o o p e r a t i v e  o f  
C o t i a ,  Sao P a u l o ;  1 9 5 9 * 6 3 ,  Food S c i e n t i s t  i n t h e  Food T e c h ­
n o l o g y  S e c t i o n  o f  A g r o n o m i c  i n s t i t u t e  o f  C a mp i n a s ,  Sao P a u t o ,  
w h i c h  i n c l u d e d  12 mont h s  as t r a i n e e  i n 1962  i n t he  E d i b l e  O i l  
S e c t i o n  o f  t h e  S o u t h e r n  R e g i o n a l  R e s e a r c h  L a b o r a t o r y ,  New 
O r l e a n s ,  L o u i s i a n a ;  19 6 — 6 7 ■ He a d ,  E d i b l e  O i l  S e c t i o n  o f  t he  
T r o p i c a l  C e n t e r  o f  Food T e c h n o l o g y ,  C a mp i n a s ,  Sao P a u l o ;
1 9 6 7 “ 6 9 ,  P r o j e c t  Manage r i n t h e  New P r o d u c t  D e v e l o p m e n t  
L a b o r a t o r y  o f  A n d e r s o n  £ C l a y t o n  Company,  Sao P a u t o ;  1 9 7 0 - 7 2 ,  
H e a d ,  E d i b l e  O i l  S e c t i o n  o f  t h e  I n s t i t u t e  o f  Food T e c h n o l o g y ,  
C a m p i n a s ,  Sao P a u l o ;  1 9 7 6 - 7 6 ,  He a d ,  Food S c i e n c e  D i v i s i o n  o f
I 90
191
t h e  I n s t i t u t e  o f  Food T e c h n o l o g y ,  C a mp i n a s ,  Sao P a u l o ;
1 9 7 6 - 7 9 ,  on s a b b a t i c a l  l e a v e  f r o m I n s t i t u t e  o f  Food T e c h ­
n o l o g y ,  g r a d u a t e  s t u d e n t  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y .
He i s  a member o f  t h e  I n s t i t u t e  o f  Food T e c h n o l o ­
g i s t s ,  Si gma X I ,  Phi  Tau S i g ma ,  B r a z i l i a n  S o c i e t y  o f  Food  
S c i e n c e  and T e c h n o l o g y ,  B r a z i l i a n  S o c i e t y  f o r  t h e  P r o g r e s s  
o f  S c i e n c e  and t h e  B r a z i l i a n  S o c i e t y  o f  A g r i c u l t u r a l  E n g i ­
n e e r s .
He i s  c u r r e n t l y  a c a n d i d a t e  f o r  t he  d e g r e e  o f  D o c t o r  
o f  P h i l o s o p h y  I n Food S c i e n c e .
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